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bubble; though it 1s more easily observed over a level 
surface of water in a pan. 

Q. 31. I call your attention to another portion of 
this same answer of Professor Beach’s as follows: 
“The physical phenomenon which happens there is a 
spreading or adsorption of the oil over the interface, 
and I have no question that there is a layer of ad- 
sorbed oi] upon the interface of that bubble just as 
here we find that when the experiment was completed 
we have an oiled layer or adsorption film in the upper 
figure.” .What have you to say as to that testimony? 

A. Except for the uncertainty that there may exist 
with regard to the thickness of the layer, I do not 
question it. It confirms the general statement in the 
first part of conclusion No. 3 as to what happens when 
the oil comes in contact with such an interface. The 
oil spreads over and modifies its characteristics. But. 
insofar as that may be taken to mean a hundredth of 
an inch or a foot, I wouldn’t call that an adsorption 
layer because it is not my idea of an adsorption film. 

Q. 32. Professor Beach in answer to question 256 
said, referring to the lecture by Lord Kelvin, in that 
lecture he has carried out a calculation to show what 
the least thickness might be. The upper limit, the 
maximum thickness there one can hardly state. If you’ 
put on a large drop of gil, and certain amountyit 
spreads over the surface the rest of it gathers together 
in a little lens-shape figure, and if you add more oil 
the lens increases its diameter, until the whole surface 
would finally become covered to any depth.” What 
have you to say as to that testimony? 
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A. That again confirms the same part of conclu- 
sion 3, with the comments that these results were large- 
ly based on calculations or theory rather than on di- 
rect measurements as | remember them. But there 
are later results that are extremely accurate and they 
very closely confirm the original calculations, defin- 
ing however. more clearly the lower limit of complete 
filming, the upper limit of complete filming without 
lenses, and then the slightly higher limit of forming of 
a stable film with lenses. Either one of these films 
would probably be greater as the—either one of these 
films would probably be regarded as an adsorption 
Alm if one wanted to call it that and use the word in 
that sense, but that the lens of oil or globules of oil 
sticking up on the surface ot that film and exhibiting 
the properties of oil. in mass should be confused with 
the adsorption layer seems to me unwise, would lead to 
imeorrect conclusions as to the action of that oil. 

©. 33. I call your attention to Q. 138 and theta 
swer in the testimony of Professor Beach, and read 
the following question: “My opinion is that this angle 
would be smaller than in the case of pure water 
against a sulphide, and that the lifting power of this 
bubble would be diminished.” I call your attention to 
that question and answer for explanation and com- 
ment? 

A. Ido not feel altogether like accepting the state- 
ment with regard to the angle as being a sufficient 
basis for a conclusion as to lifting power. There is a 
closely qualitative relation apparent between the two 
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and I think one might use that as perhaps as a general 
guide, but,enough to see some manuscript pages of a 
book that was started out to be written on the subject 
of contact angles, and there came to be such a wide 
divergence between the contact angles under different 
circumstances (what way the particle was moving and 
its shape and so on) that the author introduced “hys- 
teresis of contact” into the, questen to try to explain 
the phenomena and finally did not publish the book. 
{ think that is fairly well illustrated by the statements 
that were made with regard to the wetting of glass by 
mercury. If the glass bubble, to which | think it was 
Professor Beach referred, be brought down to the sur- 
face of the mercury and a tiny particle of glass be 
floated on the surface of the mercury, according to the 
movement of that glass the particle floating on the 
surface will be either rapidly pushed away from the 
point of contact or drawn to the point of contact, just 
as we can see the aluminum particles floating on the 
surface of the glass drawn to or pushed away from 
anything that bends the surface down or pulls the’ sur- 
face up. Now, when it pulls the surface up we have 
one contact angle; when it bends the surface down the 
consequence is that we have a different contact angle 
and I am inclined to agree with Professor Bancroft 
when he says that he does not regard contact angles as 
accurately measurable. In fact in his mind there was 
some question whether there was any such thing; but 
. insofar as the contact angle is an accurate measure of 
What is going on, I entirely agree with Professor 
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Beach’s conclusion as to its effect on the lifting power. 
In fact, that confirms the latter portion of conclusion 
3 where we saw that with this modification of the con- 
tact, #f the air-water surface tension is reduced to a 
moderate extent, and ‘the ring experiment which has 
been spoken of, the floating ring greased with one kind 
of material or another, confirms -the balance of the 
statement, “varying with the oil and the conditions,” 
and I would think we will find na implied in 
the existence of anything like a reducmeg contact angle, 
the confirmation of the statement that further reduc- 
tion of the surface tension is relatively small. 

' Q. 34. I quote the following from the answer of 
Professor Beach to question 164: “The surface ten- 
sion of a liquid film, that 1s, with an upper and lower 
surface, a liquid film does not depend on the thickness 
as long as that thickness exceeds a certain small value.” 
What have you to say as to that? 

A. That confirms the proposition of conclusion 3. 
“after a certain minute quantity of oil is present, 
further reduction of the surface tension is relatively 
small.” 

Q. 35. Continuing in answer to question 164 Pro- 
fessor Beach says: “Do you want that thickness? Q. 
165. Yes.” And then follows this statement: “I can 
only quote from memory as I haven’t my notes with 
me. I have represented here (drawing a diagram on 
paper) a molecule of any substance, and here is an- 
other molecule of the same substance. Then, the lim’t 
of molecular range, | mean the greatest distance which 
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we Can separate these molecules and still have this one 
act upon that, that distance ‘d’ is, | believe, one twenty 
thousandths of a millimeter.” What comment have 
you to make as to that testimony? 

A. That would seem to me to confirm one of the 
facts essential to my statement that there might be 
action between the air and a mineral even though mi- 
nutely oiled. That appears to be a statement of the 
limiting thickness of a layer of oil which will interfere 
with that interaction, and that as being approximately 
two millionths of an inch, which we spoke of this morn- 
ing as being the length of action of materials, one on 
the other. Since the thickness of the oil layer is less 
than that you might expect to have direct action be- 
tween air and the mineral particles. lf, according to 
the assumption made by Professor Beach, there were 
an admixture of air and oil at the surface and oil and 
mineral at the other surface, I don’t think these layers 
of admixture are anything like the same thickness and 
so I don’t think they make much difference. 

J read the following testimony of Professor Beach, 
Q. 174: “T would like a definite statement from you 
as to whether or not the affinity of air for metal is 
utilized in the froth flotation concentration of ore. A. 
In the agitation froth process, or in the pneumatic 
Seti process it is not. It is not, except in as far as 
there may be air adsorption in this interface. 175-Q. 
That is, there may be air adsorbed at the oil adsorp- 
tion interface? A. There may be air adsorbed at any 
place where air is in contact with another liquid or an- 
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other solid, but in my judgment air plays a relatively 
insignificant part.” What have you to say as to that 
testimony ? 

A. First, that it indicates the presence in Profes- 
sor Beach’s consideration of precisely the same concep- 
tions of direct action between the air and the mineral 
that may be effective with,very minute layers of oil. 
But, more important than thts, it seems to me to indi- 
cate that he has in mind (when he is speaking of air 
froth flotation) a thin film of oil, of such thickness 
that it cannot be called a layer, but would exhibit the 
properties of a film and of such thickness that the dif- 
ference of surfaces on the inside and the outside of the 
layer might very well be effective on the property of 
the layer, if you call it a layer. I should prefer to call 
it a film. It is in substantial agreement, it seems to 
me, with the latter portion of conclusion 3. 

Q. 36. I call your attention to question 63 in the 
testimony of Professor Taggart, that question having 
been propounded by the court, it being as follows: 
“You say the particles are in the film of oil surround- 
ing the air’ and particularly to the part of the answer, 
“And there can be no of the attachment of 
air for the particle itself,” and further on below: “By 
examining these froths it can be seen that air is not in 
contact with the solid particles at all and they come to 
the surface in the bubble film.” What have you to 
comment as to that testimony? 

A. In the first place I think Professor Taggart 
was speaking of the film which he had made with a 
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considerable quantity of oil. If I recollect properly 
he testified that he had not observed films made with 
extremely minute amounts of oil and I want to call at- 
tention to the fact that the film which he showed us 
contained at least twice as much liquid as the film of a 
bubble because by taking a whole bubble, as I under- 
stand that he did and puncturing one side of it to break 
it,the liquid from the bubble would draw together into 
the single film that was left at the bottom, the solid 
particles being left rather in contact with the ring so 
that in observing such a film we would be looking at 
twice the amount of liquid, without twice the amount 
of solid material, and we would expect it to be very 
much more wetted. That, however, is minor because 
the statement as a whole I think fully confirms my con- 
clusion that even with the oily mineral frothing agent 
in minute quantities or in considerably large quantities 
the attachment of the mineral is direct to the bubble in 
the sense that the bubble is made up not merely of a 
piece of air but of the dynamic film; the film that sur- 
rounds the bubble and that the particlé-in the layer, in 
this film, are attached to this film directly. It con- 
firms the statement of direct contact. 

QO. 37. Professor Taggart has testified in answer to 
question 61 as to his examination of bubble films un- 
der the microscope: “In such examination I have 
found that in freshly formed films a very large ma- 


jority—and by that I mean in the proportion of ten, 
or twenty, or thirty, or forty thousand to one—of the 


particles present in the film, are entirely within the 
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bubble film.” What have you to say as to that testt- 
inony ? 

A. That these bubble films if made in the way that 
the other one was made, would have a great deal more 
film material but that this would not be an important 
difference because the major effect of the statement 
1s, after all, merely to state that the mineral particles 
under these circumstances are directly attached to the 
films of which the bubbles are made. They are direct- 
ly attached to the bubbles. 

Q. 38. I read to you the following from the testi- 
mony of Professor Bancroft, 140 Q. “In your judg- 
ment would it be proper to call such a froth an air 
froth, meaning thereby that the air is attached direct- 
ly to the mineral particles? A. It would not be proper 
to call it that, because that is not what happens; and it 
is a great deal better, it seems to me, to stick to the 
facts.” What have you to say as to that testimony? 

A. That we have not been concerned mainly with 
the necessarily direct attachment of the air to mineral, 
which is the only basis on which that criticism could 
properly be made. If we consider that the real essen- 
tial] of the conclusion is the attachment of mineral to 
the bubble, | don’t think Prof. Bancroft would have 
made that criticism. His other testimony all confirms 
the opinion that, taking the sense of “bubbles” in the 
broad, practical meaning, he would certainly regard 
the mineral as attached to those films; in fact he called 
them adsorbed into the film, in which case they must 
be attached to the bubbles. It is rather splitting hairs 
to divide the bubble from the air in the bubble. 
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)a¢'|v Now, the particular froth which he referred to 1s 
described in 139 Q., as made by agitation at about 
1800 r.p.m. of 80 c.c. of water at 70°, 16 grams of 
Broken Hill tailings, and six c.c. of 20% sulphuric acid 
and one drop of oleic acid, which would be between 
one-tenth and two-tenths of a per cent of the ore, and 
as to that he was asked whether it would be proper to 
Gmieit an air froth, and he said it would not. What 
have you to say as to that? | 

A. Weil, in any reasonable interpretation of the 
expression, air froth, it certainly would be. aeven in 
the precise scientific definition it would be froth in 
which there was substantially nothing but air and min- 
eral. In the most detailed and accurate scientific ex- 
amination of the froth you would find something less 
than 1/100,000 of an inch of oil to be distributed on 
the surface of that mineral, and that, if any of the oil 
be assumed to go anywhere else at all, we would be 
down in the neighborhood of the ranges where the 
direct connection between the oil and mineral would 
be expected to have been at the admixture of the inter- 
face 


at the adsorption of the interface. So it would 
be characteristic to call that air froth: it could be hard- 
ly called anything else. 

O. 39. I would here ask you what you have to say 
as to the statement of Prof. Beach, that air performs 
a relatively insigniifcant part in froth flotation, as 
well as the statement of Prof. Taggart along the same 
line? 


A. That 1 can not agree with them at all. because 
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it is not merely a question of the buoyancy of the ma- 
terial. They have got nothing even remotely resemb- 
ling the characteristic air froth, Uf they use ome mya 
terial which is not effective, like the air to catch in 
these minute layers of oil at an interface, between 
those layers, or within those very minute layers the 
waineratparcies. In other words, that in the absence 
of air and of a large predominance of air, there would 
be entrapment of the mineral in the oil instead of any 
effective attachment of the mineral to the air bubble. 

Q. 40. Professor Beach, in answer to Q28 and re- 
ferring to his experiment in a beaker with red ink and 
water and oil, referring to the interface, says: “The 
striking thing about this is its viscosity and possibly 
lower surface tension. This is the fabric of which the 
bubble film in the flotation process is made up.” What 
have you to say as to that testimony? 

A. That it again confirms the statement of direct 
attachment, and in view of what we have seen in the 
experiment, serves to mark off the difference between 
direct close attachment of the mineral to the bubble 
constituted of such a layer, as compared with the in- 
direct, loose and ineffective attachment of the mineral 
to the bubble by a long neck or a considerable mass of 
oil. The force exhibited by such a layer 1s far more 
effective—incomparably more effective, [ am tempted 
to say, than the cohesion by a mass of oil, if that be 
the only connection between the mineral and the bubble. 

Q. 41. Professor Beach, in his answer to question 
8, describing an experiment which I believe you have 


Butte &r Superior Mining Company. 4223 
William Mason Grosvenor. 


in mind, says: “The sulphide would be above the 
surface; it would be elevated by these little balloons, 
tironeh which they stick.” I hand you the testimony 
in question and ask you for your comment thereupon. 

A. In order for the bubble to carry the mineral 
above the surface, as we know that it does in the char- 
acteristic air froth, in making the characteristic air 
froth, it is to my mind essential that the mineral par- 
ticle be attached directly to this film or layer, which. 
as Prof. Beach has said, really constitutes the bubble. 
However, these citatidns are substantial confirmations 
of the distinction between an oil froth and an air froth, 
and confirmation of the statement that the mineral] in 
the air froths is directly attached to the bubbles. 

Q. 42. I read you the following from the testimony - 
of Prof. Bancroft, his answer to question 22: ‘When 
you add a practically insoluble oi] to water, it is usual- 
ly adsorbed by the water, and spreads out as a thin 
film; that thig film gives you largely increased viscosi- 
ty, as was shown the other day, and since this is a 
surface film which has more viscosity than the mass 


9? 


of the liquid, you will get foaming.” What have you 
to say as to that testimony? 

A. That scems to be to point a distinction which I 
am inclined to draw between Van B - a original 
definition of adsorption, and the mere spreading of a 
layer of oil on the surface of the water. However, the 
general tenor of the answer is the result of drawing a 
distinction between soluble and insoluble oils. The ac- 


tion of insoluble oils—at least the insoluble portion of 
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the oil—being distinguished from the soluble portion. 
the statement that there is a largely increased viscosity, 
may apply, and in my opinion does apply to the true 
adsorption layer—and by that I mean the adsorption 
layer in the sense in which I have attempted to use it 
throughout the case—for the condensation line, rather 
than a layer of mixture. But that that viscosity is ef- 
fective through any considerable distance outside of 
the film, or either side of the film, seems to be very 
well disproven by Prof. Taggart’s experiments, when 
he added a small amount of oil to the surface of the 
liquid, and showed that rotation of the spider did not 
materially affect any movement of the floating chip; 
but as soon as a little dust was sprinkled on the sur- 
face, there seemed to be a connection between the chip 
and the spider. If the film had any substantial or any 


considerable viscosity—the film between oil and water 
—it seems to me it would have effected very’ much 
more movement of the chip. The movement there 
would perhaps be sufficient to—would perhaps be seen 
to take place in the oil above that film, without neces- 
sarily affecting any considerable area of the film as a 
whole. The statement, however, agrees, as far as FE 
can judge it as definite—it agrees with my conception 
of what occurs when those extremely minute films go 
down and include a particle of mineral. The films, 


owing to their higher viscosity, give the direct attach-_ 


ment between the mineral and the bubble, and serve to 


prevent the minute particles of mineral moving about | 


in the surface of the bubble, collecting at one side and 


P. 4224, line 13, after “and" inserts 
“floated his magnetis epider on the 
face of the liquid and" 


P. 4225, line 19, after “walls” insert: 
“, it can be made more stable by adding 
Something or other which will increase 
the viscosity of the cell wall.” 
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getting away from the bubble by drawing down all of 
the oil to one side of the bubble mantle. 

As far as the statement of foaming is concerned, it 
seems to be simply a confirmation of the conclusion 
we have given as conclusion No. 4, that"the presence oe: 
oily mineral frothing agents in the bubble or in the 
water, also modifies the water, in the sense that the 
subdivision of the air is rendered easier, and coalesence 
of the bubbles is retarded.” In order to have the for- 
mation of that foaming I think it is necessary to make 
the subdivision of the air easier than is the case with 
pure water, and to retard, if not wholly prevent, the 
coalesence of those bubbles, once formed. 

Q. 43. I call your attention to Q. 39, and the an- 
swer in the testimony of Prof. Bancroft, as follows: 
“How can a froth be made more stable? A. Since the 
mstability of the froth is due to low viscosity of the 
‘ell walls or of the films constituting the cell walls.” 

that have you to say as to that testimony? ‘ 

The film constituting the cell walls is another 
Way of speaking of direct attachment to the bubble. 
Clearly what is in that film is in the bubble. But, 
broadly speaking, the statement is again a confirma- 
tion of the conclusion that the oil, acting as a mineral 
frothing agent, modifying the action of the bubbles. 
makes it possible to produce a froth. . 

Q. 44. Now, I would like you to do an experiment 
if you will, using an air bubble in an all oil medium, 
and observe the different lifting power upon small 
mineral particles. 
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A. I have here one of the glass cells, which con- 
tains some pine oil, and, as was the case befoke, we 
will endeavor to make clear the connection between air 
surfaces and mineral, in the presence of considerable 
amounts of oil, in this case using a large quantity of 
oil, half filling the cell, and putting mineral into the 
oil, allowing it to rest on the bottom of the cell and ap- 
proaching it with the bubble, to see what happens. 

Again we will take the minus 200 mesh mineral, 
which, as can easily be seen from the soiling of the 
paper, contains dust of almost infinitesimal size, and we 
will place some of that with forceps at the bottom of 
the cell half full of oil. Some of it drops off the for- 
ceps before the forceps touch the surface, and extreme- 
ly fine illustration of just what I want to emphasize 
occurs. The mineral goes to the bottom. The air 
leaves the mineral and goes back up to the top. The 
air could not adhere to the mineral under those condi- 
tions. Putting a bunch of the minerals, enclosed in 
the ends of the forceps, at the bottom of, the cell, and 
opening the forceps and raising them, we,see that ‘sub- 
stantially no air was left inclosed in that mineral by 
the time it got to the bottom of the cell; another clear 
indication of the rapidity with which oil slides in be- 
tween mineral and air; and if there is a_ sufficient 
amount of oil to separate them, beyond their range of 
co-operation, and in an interaction, there is a complete 
divorce of the air and mineral. In order to enable us 
to observe a little more clearly both the inside and the 
outside of the bubble, I have uséd what might be called 
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a sectional bubble holder, that is, a bubble holder which 
has ong one side a piece of ten-thousandths inch mi- 
croscopic cover glass, welded into the side of the bubble 
holder, to give a flat face and to enable us to bring the 
bubble directly against the side of the cell. Taking 
such a bubble in the pine oil with which the cell is half 
filled, and approaching the mineral resting on the bot- 
tom, you can observe through either side of the cell 
that there is apparently no gray surface or no indica- 
tion of contact between the air and the mineral; in 
other words, that looking through two optically plane 
surfaces, the air comes in contact with an oil layer 
resting on the mineral, but does not succeed in taking 
up the mineral at all. We may agitate it there as I 
am doing now for some time, and then raise the bubble, 
bringing the bubble over to the side of the cell, and J 
think you will observe that there is no evidence what- 
ever of any mineral attached to the bubble; that the— 
if the bubble is looked at underneath, a beautifully 
clear and pellycid surface is seen, to which not the 
slightest partice of this mineral is attached. 

Q. 45. That is to say, under these conditions even 
the finest particles of metalliferous mineral can not be 
attracted or held by an air bubble; is that the state- 
ment of what you have demonstrated? 

A. It is. 

Q. 46. BY THE COURT: Did the air touch the 
mineral? 

A. The air touched the mineral as far as we could 
touch it, as far as air is capable of touching mineral 
in the presence of excess oil. 
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Q. 47. BY MR. WILLIAMS: Did you press the 
air bubble down on to the mineral? 

A. It was pressed down on to the mineral repeat- 
edly, again and again. Had the mineral been in wat- 
er, there would have been an instantaneous gathering 
of that same mineral on the surface of the bubble, as 
can of course be easily seen in another vessel, using 
the same mineral and any kind of bubble holder. It is 
somewhat difficult to get such fine mineral to go 
through the air-water interface; in fact very little of 
it has gone down to the bottom. 

QO. 48. MR. SHERIDAN: You did not put it down 
with the forceps? 

THE WITNESS: No, but I will be delighted to 
do that, because it makes no difference how the mineral. 
gets to the bottom. We did that before, and we found 
the air very unwilling to leave it; so much so, that the 
mineral would not separate from the forcep ends, and 
you see, it is difficult to put the mineral in there; that 
is precisely what you saw before, and your attention 
was called, when we finally did get the mineral to fall 
off, that it was not held as a point, but what might be 
called a bubble full of mineral; and when that is ap- 
proached with a bubble holder full of air, we find that 


there is a very great readiness of that bubble to take, 


up the mineral. Spreading the mineral out somewhat 
on the bottom where you can get it, and blowing aside 
the mineral that has collected to some extent on the 
surface, we produce a bubble which is substantially 
clear of mineral, and we go down upon the finely di- 
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vided mineral, picking up first an alumimum particle 
which is lying in the vicinity, and at the same time 
picking up quite an aggregation of fine mineral, galena 
particles, that are present on the bottom. 

Whereupon further hearing was adjourned until 
Wednesday morning, May 9th, at 10 o’clock a. m. 


Nediesdiy, May Sth, 197 10 arm 
DIF GROSVENOK, 


DIRECT EXAMINATION Resumed 
fe MR. WILLIAMS: 


©. 49. You have stated your conclusions as to air 
froth flotation, and | have called your attention to cer- 
tain parts of the testimony of the scientific experts for 
the defendant. I wish you would continue upon that 
subject without direct interrogatories, giving your 
views and any explanations of that testimony, in a con- 
tinuous answer. 

m™. Conclusion No. 5, given yésterday, as to the 
action of the mineral frothing agents, in coating the 
mineral bubbles and producing the frothing action will 
be found confirmed in Dr. Taggart’s testimony, page 
915, question 199. He puts it that acetic acid has the 
same selectivity for mineral—for metal, because, as 
he reasons it, it must have if the sulphide particle con- 
centrates at the surface of the air bubble in a way 
similar to the way in which it concentrates at the sur- 
face of the air bubble when oil is used. 
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Also Professor Bancroft, question 131, page 1118; 
but in my opinion (expressed in the conclusion) there 
is a difference not recognized in Prof. Taggart’s state- 
ecclesia ee Bancroft does recognize. “The oil 
layer you haye is Hxe—it does not come out as oil a 

foe, a relatively rich solution in contact with the air swe 
—_—~ throughout, hut you do not have any contact be- 
tween the solid particles and the air.” That is a de- 
nial, apparently of the misunderstanding that there 
has been claimed all the time, direct contact of neces- 
sity between the air and the mineral, rather than be- 
tween the bubble and the mineral. This is the contact 
with the bubble which I regard as existing. 

Professor Bancroft, page 1055, question 18, speaks 
of the surface film which is more viscous than the 
mass of the liguid, but the absolute viscosity is very 
low; and then he proceeds to explain on page 1048@0 
the relation between frothing and this viscosity. As 
further confirmation by Professor Bancroft as to the 
contention of our statement in regard to the action of 
soluble mineral froth, deen _ he goes into details on 
pages 1050, 1051 and 1052, and the ex pupae toa 
greater extent on 1049, 1050 and 105)"~(that is the 
method in which he conceives it was carried out) but 
the eeneral description of the action is entirely con- 
firmatory of the conclusion. All through his testi- 
mony we find again and again repeated, so many times 
that it did not seem desirable to take it up and empha- 
size it in each case, the direct attachment, provided the 
understanding be that the attachment is with the bub- 
ble and not necessarily with the gaseous filling. 
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Professor Bancroft also partly recognizes on page 
1119, question 132, the possibility of air entering into 
the oil film, and mineral entering into the oil film to. 
the extent of the adsorption film on each side, which 
would make it quite conceivable at any rate that there 
should be an action between the air within the bubble 
and the mineral hanging on the surface of it. 

THE COURT: These bubbles you made yesterday 
were in distilled water? 

A. Some of them were and some of them were in 
modified water. 

©. 50. How do you describe the bubbles there as 
distincuished from the air? You speak of the mineral 
attaching to the bubble but not to the air. 

A. The bubbles in any common understanding of 
it, any ordinary understanding of it, and in my opinion 
in the most accurate explanation of it, would not be 
the mere mass of air present within a film, but would 
he the combined whole, a filling of air in a sack of 
films; because the air by itself unless enclosed in a 
film. would not be for the purpose of our work a bub- 
ble at all. 

wes. [HE COURT: But in the water you dis- 
tinguish a film there, distinguished from the water? 

A. In pure water? 

Q. 52. Yes, what you had yesterday? 

A. I think so without any question. A great mass 
of the testimony of the other experts is that at the 
junction between the air and the water there is at least 
one film. In my opinion there areasaby two. There is 
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a film of highly dense water on the outside which does 
not behave physically as the ordinary mass of water 
does and there is a film of highly condensed air on the 
inside which does not behave in every respect as ordin- 
ary free air does. In other words, there is in a sense 
there also a double film; but where I have referred to 
the double layer before I have been speaking of a layer 
on the two sides of the minute oil film. Perhapsa™ 
should say the interface on the two sides of the minute 
oil film. There again we have an interface which does 
not act quite like the ordinary oil in bulk, and on the 
outside, between the oil and the water we have another 
interface which does not act like either oil or water. 
Both of them have properties peculiar to matter, tha 
[ think we depend for all these phenomena involved. 
Confirmation of conclusion 6 (without entering into 
just precisely what processes, 1 think that will be im 
volved in the reading) will be found in Professor 
Beach’s testimony, page 970, question 39, Professor 
Bancroft’s testimony, page 1101, line 4,° That is also 
interesting as a confirmation of this direct attachment 
to the layer, because he speaks of his solid adsorbed by 
the oil layer, by the oil-water interface or by the oi 
rich solution. In other words, he agrees entirely with 
Professors Beach and Taggart in putting the mineral 
particle which is carried by the pulp, into that layer 
which is an essential part of the bubble. The portion 
of the conclusion of yesterday which affects the modi- 
fication will be confirmed by Prof. Beach’s testimony, 
page 1007, question 138, where it is recognized that 


———— 


P. 4232, line 6, after “matter" 
inserts “in film, and it is on 
this peculiar condition of matter" 
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Prof. Beach regards the contact angle as expressive of 
that change of condition which we call modification, 
change in the action between two materials. A similar 
; me K YS 1.07, 170) 
confirmation is found on pages 994 to O27 ,particular- 
ly page 997. Wurther confirmation of a part of the 
conclusion referring to action of excess oil, that is ex- 
cess oil above the minimum amount, the action tending 
‘to take up these mineral particles and stabilize, what 
ave call armour the DunBIe is _igund in PrOr ee 
testimony, page 959, line 1g 4nd 061 and 962,,and also 
in Prof. Taggart’s testimony, page 924, question 244, 
Where he states that he regards the presence of the 
. matter as far the most important part of the 
process of stabilizing. The particular portion of the 
Conclusion to which this chiefly refers is the latter half. 
"Ths film Seas + controlled affinity’—by “con- 
trolled” we mean modified or restrained or aided; and 
by “affinity” we mean as defined, the tendency to get 
together and stay together—‘“‘of air bubbles for me- 
tallic particles in the presence of a frothing agent, and 
if given opportunity produces the stable froth of so- 
Called armoured bubbles.” The next conclusion with 
regard to the action of oil above the necessary quan- 
tity and approaching that quantity which separates the 
layers, and perhaps if carried on separates them to the 
point of injuring the attachment, will be found—such 
confirmation will be found in dig testimony of Prof. 
Beach page 1043, line 16, where he deseribes the for 
Mation of lenses; and the testimony of Prof. Taggart 
where he describes his film that he saw under the mi- 
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croscope, particularly when it is remembered (as point- 
ed out yesterday) that he had about twice as much 
liquid on one side of the bubble, because in puncturing 
the one side of the bubble the liquid moved around to 
the other side and remained. That incident is an ex- 
tremely good confirmation, as was pointed out yester- 
day, of the direct attachment, the action of the oil 
neck, where the amount of oil in the film becomes too 
great, ts Ss well confirmed b Exot. Bancroft, page 1108, 

question 118, and page 1 {0, at the bottom of the page: 

“sincertne nee film of oil—I am using ‘thick™ with= 
out giving any definite limitf/ to the size for a moment 
La _filmthatis thick mder+hese_conditiens is not se 
” and by 
the use of “film’’ [ think Professor Bancroft was 


stable, and consequently the oil will pull off— 


choosing his words well—‘“not extremely thick layer” 
but “a film that is thick under those conditions is not 
se stable and consequently the oil will pull off.” On 
page 1110, question 119, Prof. Bancroft says again: 
“The air foie ey will tend to pick up the oil globule (in 
the pulp), some of the oi! will pass around £6 the inter- 
face perreen the- water and air’ Under the influence 
of gravity it will,tend to concentrate uniformly, but 
distinctly it will not be uniform,“and you will get more 
of the oil down at the lower end of the bubble; and 
since a thick film is not-sa stable, ‘oil will pull off and 
you will have your air bubble with a thiek film of oil 
a ‘ound it and the rest of your globulef of oil will be 
dr ifting Ww herever fate wt take it.” 

Further Wen or of that weakness of attach- 
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ment will be found in Professor Bancroft’s testimony, 
page 1109, question 118; also page 1112, question 122, 
where, in criticising the statement that the mineral 
‘was attached directiy to the air as he understood it, 
he says: “I should prefer to draw the conclusion, that 
the cohesion between oil and oil was less than the ad-, 
hesion between @tr-and oth”, In other words, in my 
own language, the bubble «ses, when attached to an 
adsorption layer of oil, a cohesion layer of oil, and the 
mineral, wK&@ attached to an adsorption layer of oil 
on the other side—more properly film-¢should be used 
in the first and last cases. 

Now, according to Professor Bancroft, if a strain 
is put on that, we have nothing but the weak cohesion 
of the oil between those two weak layers to hold the 
thine together. 

Confirmation of conclusion seven will be found fur- 
ther in an indirect way in Professor Beach’s testi- 
mony, page 1024, question }92: “Q. And the more 
oil you put in, the better, results, is that right? 
A. You will ultimately arrive at bulk oil flotation. 
You would not have any bubbles if you put in oil 
enough.” The statement in regard to bubbles is in- 
teresting, in view of what we saw yesterday in the 
way in which the air bubble leaves mineral in the 
presence of a quantity of oil: T speak of quantity as 
distinguished from a film. 

Further confirmations of the conclusions offered 
yesterday will be found in respect to conclusion No. 


9 where Prof. Bancroft speaks of kerosene being 
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a non-frothing ‘oil; im other words, inert in at 
least one respect, page 1057, question 51; question 
24; page 1066 question 50; all of these are in regard. 
to the action of kerosene. He further says, bearing 
on this question of the quantity of oil which attaches 
ive, mineral to the aty, bubble: ‘Consequently the kind 
and amount of S+etron” as I get it from the rec- 
ord—“will play a. very large factor in determining 
what ratio of oil #ad mineral you can use safely.”’ Not 
what is necessary, Yhat seems to have been the 
thought—the thought throughout the testimony seems 
to have been how much you crowd oy pyighout doing 
‘damage. That is found on page 1108 atthe bottom. 
Now, in regard to the action of the air bubble, that 
was very clearly shown yesterday in bubbling a con- 
tinuous stream of air under water over the oil, prac- 
tically until all the oil was removed by the bubbles 
down to the point where the particle would not only 
lift by the captive bubble, but would hit by the free 
moving bubble. Prof. Bancroft says, page 1110: 
“Again the air bubble will tend to pick up oil.” The 
same quotation was used before, but it has a somewhat 
different bearing here, bearing on the question of the 
de-oiling of the bubble: question 119. The other has 
a somewhat similar bearing, page 1109, question 118. 
Professor Taggart strongly implies the spme thing, 

if it is not clearly stated, when he says; “Therefore 
if you increase the ¢ —~of agitation it sll be 
necessary to increase the amount of oil that is,used.” 
I don’t know how necessary it will be, but ‘it will be 


possible to do it. 
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Question 47, in Oe fetes in reply to the 
question “\Vhat is thé“ emufsification of oil—?” an- 


swered: the idea of rh agitation is to break up 
the oil into an extremely large number of extremely 
small particles.’ That is again a clear confirmation 
of the part of the conclusion which indicates that by 
breaking the oil up very fine it is possible to very 
largely overcome the dangers and difficulties found 
when you overload a particular particle with oil of 
any size. One of the things that I think the pictures 
will show rather clearly, is that when a mass of small 
‘particles gathers in an oil layer, they continue to 
gather until they reach the point where a load is ap- 
plied to the oil-water surface, which is too large, and 
then they, break through in a sort of reverse water 
spout. Now, that action is largely prevented if the 
oil is broken up into small particles, making it pos- 
sible to add more oil without producing so predomi- 
nant an amount of oil froth. 

There are, as | have indicated before, a number of 
places in the testimony where a contradiction of the 
statement is based very largely on a different under- 
standing of the words; but it is here and there based 
on a misstatement of the question under discussion. 
The best illustration of that. perhaps, is the question 
of direct attachment to the bubble. Another is ques- 
tion No. 120: “Would it seem likely to you cai these 
things you have stated might cause one to conclude 
that, air bubbles @a not directly attach themselves to 
the oH globules and have slight, if any lifting power” 


when attached?” 


a 
LOS) 
Cs 
cs 
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There has been at no time a statement that air did 
not attach itself directly to the oil globules. One can 
hardly conceive of a more direct attachment than that 
sudden embracing—grasping of the whole circum- 
ference in a layer or film of oil. What was stated 
was that it does not readily—and it was seen yester- 
day and will be seen very much more clearly in the 
moving pictures, where a number of clear, ’ precise 
images._can be taken in a small part of a second, how 
the air bubble when brought in contact with an oil 
globule so frequently bumps it aside, and indicates 
very clearly that there is no readiness or quickness of 
attachment. Before it breaks through, the intervening 
layer of oi] seems to snatch the bubble, and fasten all 
around it. 

Another case is question No. 137: “Do you con- 
sider the proposition correct or incorrect that the funda- 
mental principles of a+ flotation are air entrainment 
and the increased affinity of the air for the metallic 


particles in the presence of a frothing agent.” Where- 


he understands it. criticising the use of the word, bum 


a 


not the idea, and then says that the statement that 
affinity is increased, is very wrong. As a matter of 
fact there has been no suggestion that affinity was. 
iereased, in the sense of an increased holding power 
or power of attachment. The ease of attachment has 
been testified to by the other witnesses. and in fact it 
is the adsorption film that they have all contended 


that produced the attachment at all. 
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In conclusion, both commenting on the conclusions 
that have already been advanced mamemon thegitest 
mony, J would preter to avoid theorizing on what hap- 
pens or what might happen if what does happen didn’t 
happen; the facts can all be made visible in one form 
or another, and the distinctions that are drawn should 
hot be too fine. ‘The distinction between an oil froth 
and an air froth, or perhaps we should say between 
a condition of oil and ceceienhacmtiliae air and mineral 
jn an oil froth and an air froth—These are not im- 
aginary distinctions, and are not taken down to the 
vanishing point of an extremely minute film. It is 
not my desire to overlook any pertinent scientific fact 
or to gloss st over. The statement in regard to why 
Mineral wets with the first few millionths of an inch 
of oil surface, is interesting; as far as 1 can judge 
it is something of an explanation—at least it enables 
us to conceieve what could happen. At amy rate it 
wives us another name for our ignorance when we call 
iz adsorption; but unless the differences or similarity 
hetween the processes of air froth flotation and the 
bulk oi] floats. aided by entrapped air, are something 
larger—something more tangible than the adsorption 
layer, that it will be difficult to recognize with an 
ultra microscope. and in dealing with which we must 
Beal. the aid of theory and a vivid imagination—unless 
the thing that causes the difference is down in that 
minute range, | conceive it were better simply to say 
that mineral wets, that the of spreads a film over 


the hubble, and dealf. jc Pyeressar  Dancroft recom- 


4240 = Minerals Separation, Linwted, et al., vs. 


William Mfiason Grosvenor. 


mends, with the facts rather than the theory. Those 
differences are the only similarities that I can find 
that the experts for the defense have been ableuig@ 
produce between the air froth and the air floated 
bulk oi] conditions, that is, some subtle physical chem1- 
cal laws, which continue to act throughout all ranges 
of oil, whenever the materials come in contact, but 
act through practically no range of distance; and it 
seems to me the essential phenomena with which we 
are dealing are phenomena which must occur at tangible 
distances: in fact there is testimony by the other 
perts to the fact that a monomolecular layer would be 
entirely inefficient for flotation purposes. They rather 
contradict each other there, when it is testtfied that a 
single molecule in a ton of pulp wonild float a single 
molecule of mineral, hut the practical sense oi “ii 
thing is agreed. These physical chemical principles 
I do not deny, but it seems to me that they make no 
difference. What happens within an adsorption layer 
a millionth of an inch thick is not useful to hold a par- 
ticle of mineral indirectly attached by one-hundred¢s 
or one-thousand##s times that thickness of oil in the 
mass. There is nothing left but what Professor 
Bancroft has described as weak cohesion of the oil. 
[t is also interesting to note that the amount of oii 
shown—the point at which the limits are met, seems 
to have a connection with the experiment that we make 
in oil flotation, as it is called, and falsely called, in my 
opinion, because it is really and essentially air flota- 


tion—and it is more perfectly embodied the less oil we 
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have down to an extremely minute amount—so that 
Mm we try to increasc the amount of oil above those 
minute amounts, my experiments have indicated that 
we run into trouble at 7 about the limits which are 
indicated by the necking ofthe oil. ido not dem, 
the possibility of the truth of all the fascinating theory, 
Mae submit that it has no place in court until related 
to actually observed results, and it certainly shouic 
mot be permitted to obscure our clear vision of an 
obvious fact, capable of photographic record, the neck- 
ing off or weak coherence of that oil layer which oc- 
curs when the amount of oil becomes a useless excess 
over and above the sufficient amount. 
Men. WILLIAMS: Direct examination is closed. 


CROSS AMINATION 
me MR. SCOTT: 


X-Q. 53. In your answer to question No. 10 on 
page 2133 of the typewritten record, you say: “When 
[ speak of a film or layer I mean to try to make some 
distinction between the two, because a film is a thin 
layer, and while it is true that no major limit can per- 
haps be set to the thickness of a film, I should regard 
it as absurd to speak of a oil film, s#-adsorption layex 
anytuing like one-hundredth of an inch thick.” Now, 
is it your intention to confine the meaning of the word 
“film” to an adsorption layer? 

A. If by adsorption layer, you include all thick- 
nesses of layers which can be reasonably expected to be 
affected by adsorption phenomena from cither side— 
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X-Q@. 54. Well, then, how great a thickness can 
you reasonably expect? 

A. Pardon me; J do not want that to be regarded 
as the end of my answer; that was not “yes.” | was 
going on to make an explanation. If we so regard an 
adsorption layer, J think the thickness of a film, scien- 
tifically speaking, where film is distinguished from 
layer, comes pretty close to being that thickness. In 
most of my testimony J have tried to use the word in 
that sense; but as is necessarily the case in the use of 
words, it has been used also to mean layer, to convey 
the idea of a layer which was sufficiently thin to he 
characterized by those properties of surface, without 
any precise distinction of whether there was a minute 
amount of excess material in between or not. 

X-Q. 55. (Last question read): “In your ans- 
wer to question No. 10 on page 2133 of the typewritten 
record, you say: ‘When I speak of a film or layer I 
mean to try to make some distinction between the two, 
because a film is a thin layer, and while it is true that 
no major limit can perhaps be set to the thickness of a 
lilm, I should regard it as absurd to speak of an oil 
film, da adsorption layer, anything like one-hundredth 
of an inch thick.™ Now, is it your intention to con- 
fine the meaning of the word ‘film’ to an adsorption 
layer?” 

A. Why, I have just stated that I did not mean 
to confine it to a single adsorption layer, or neces- 
sarily to a pair of adsorption layers on each side of 
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a film; that there might be some matter in between 
‘that pair of adsorption layers; but I meant to include 
down to the range so that the predominant properties 
were the properties of surface films. 

X-O. 56. Well, how do you ascertain what the pre- 
dominant properties are, the properties of the adsorp- 
tion film or adsorption films? 

A. Irom scientific measurements, by observation 
of the behavior of materials when brought into contact. 

K-Q. 57. Can you give an instance of some test 
by which things can be resolved into some degree of 
certainty ° 

A. If for instance and illustration, in diagram No. 
2 where the surfaces are close together and both come 
down as one onto the surface of the mineral or where 
they come into actual contact—so far as we can sec 
and judge by their behavior, in contact with the min- 
weral. As Professor Taggart described it, displaced by 
the presence of the mineral] in the under side and dis- 
placed by the presence of the mineral in the upper side. 


in the physical material he was examining, and if in 


g, 
moving or agitating or straining the particle, it seems 
to carry these films with it. J think it would be clearly 
observed that the particles were within the range of 
the action of the film, or film within the range of ac- 
tion of the particle. 

X-O. 58. Well, now, wouldn't that depend altogether 
upon the size of the particle that happened to be in 
there? 
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A. Naturally the extent to which the film was swung 
aside would depend on the size of the particle. 

X-Q. 59. Are these surface adsorption layers that 
lie on either side of the imbedded particle? 

A. Why, in the broad, general use of the word 


| should say yes. There are supposed to be differences 
of concentration there. 

X-Q. 60. Now, you have said this relation between 
the surface of the film and the particle is of course 
related to the size of the particle. Well now, suppose} 
we have a large particle, a forty mesh particle, tham 
will just go through a forty mesh, and that is embedded 
in oil and film and shows the projection on each sidey 
as the interaction between the particle or the film oF 
layer, whatever you call it, would that be a film in 
the sense you use the word? 

A. J] do not quite get the question clearly. 

X-Q. 61. What I am trying to get at, doctor, 1s 
the measure you have given me seems to depend on 
the size of the particle. Now, | want to know how 
jarge a particle so manifesting itself will indicate that 
the structure is a film? 

A. [Tt is dependent on the size of the particle only 
insofar as the excess over and above that required to} 
produce the film is concerned. If you have a lare@ 
particle it will be necessary, in order to surround that 
particle with oil, to get a larger amount of oil from 
the film. If you have a small particle, it will take a 
little less oil to include that particle in an excess and 
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permit the particle to move down out of direct contact 
with the bubble. 

X-Q. 62. Just what do you mean by the particles 
move out of direct contact with the bubble? 

A. The bubble, as I have tried to define it is con- 
stituted 
is constituted of air surrounded by certain films 


and as the other experts have defined it— 


which constitute a part of the bubble. If you get 
enough material, oil, about that bubble, the oil assumes 
a thickness sufficiently great to behave like oil in 
mass. If that particle is extremely large as compared 
with the particles used in ore flotation, it will take 
more of that excess to make the difference evident to 
mye cye. Is that clear? : 

X-Q. 63. Makes what difference evident to the 
eye? 

A. The difference between oil in bulk and oil in 
film. 

X-Q. 64. Well, can you state this in some kind of 
measurements? I must say that I haven’t got the 
point where one leaves off and the other begins yet. 

A. Measurements of the particle or the film? 

F-© 65. The film. 

A. 1] don’t get what film you want me to give a 
measurement of? 

X-Q. 66. Well, if I have been able to grasp any 
point at all so far it is that when we have a certain 
thickness of oil surrounding the air we have a film in 
which, as you say, the oil functions somehow other 
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than oil in mass; but when we have more of a film 
there and more oil it functions as you state as oil in 
mass? 

A. In the film, you mean? 

X-Q. 67. What you mean is what — am trying to 
find out? 

A. Read the question. 

X-QO. 68. (Question read as follows: “Well, if I 
have been able to grasp any point at all so far it is 
that when we have a certain thickness of oil surround- 
ing the air we have a film in which, a& you say, the 
oil functions somehow other than oil in mass; but 
when we have more of a film there and more oil it func- 
tions, aS you state, as oil in mass?) 

A. The functioning that I have in mind is the 
observable functioning depending on the size of the par- 
ticle, the condition of strain to which it is subjected 
and as I say that varies with the size of the particle. 
the condition of straining, character of the oil. 

X-O. 69. What is this condition of strain? 

A. In the case of a free moving bubble that I have 
photographed it is the inertia of the mineral particle 
heing seized and carried to the surface by the bubble. 
In agitation it is the whipping and turning and move- 
ment of the liquid, and, again, the inertia of the min- 
etal particle straining at the moving bubble. 

X-©. 70. And now, suppose this straining does 
not result in separating the particle from the film or 
layer, whatever it may be, you would say that there 
was direct attachment or wasn’t to the air bubble? 
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A. for the purpose in hand I shouid say that it 
Ywas direct attachment, just as Prof. Bancroft spoke of 
the layer of oil when he was speaking of something 
more than a minute film, spoke of a layer of oil as 
tending to distribute itself evenly ove: the entire in- 
Gide surface of the bubble; and then he said, “Under 
the force of gravity it certainly would not.” Now, 
under other forces it would do so even less, and it ts 
perfectly clear, it seems to me, that if you apply a 
greater force you can draw that film more and more 
to one side. If you have one oil you can drag that 
out to one side more readily than you can with another 
Oil; and the net result as to whether you have direct 
or indirect attachment is the subject of final proof of 
whether it 1s attached or not. 

X-Q. 71. That ts final proof whether it is detached 
or not? 

A. 1 think so. 

X-Q. 72. Well suppose we assume that the condi- 
tions are those prevailing in the practice of this flota- 
tion concentration process. Now, as long as the mineral 
Particles are not detached from bubbles, and are re- 
covered in froth, you say it is direct attachment? 

= there are factors in what you have called “the 
commercial practice” that, frankly, I am not competent 
to speak of. I can speak of what I have seen, have 
tested, and kuow, but [ do not pretend to be an auth- 
ority on commercial flotation. 

X-Q. 73. Then your testimony is not going to help 
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the court to decide whether, if the particles remain 
attached to the bubble sufficiently to be recovered in 
the froth, they are what you call “directly attached” 
or not? 

A. That is a matter which the court must decide. 
I hoped it might. 

X-Q. 74. You have no opinion or idea on the sub- 
ject? 

A. Onthat subject? I think tt may. 

X-Q. 75. Defining this direct attachment? 

A. JI don’t quite get the question definitely. 

X-Q. 76. I will restate it. You have referred to 
the direct attachment, which I cannot define for you. 
because J don’t understand it. You have referred to 
an indirect attachment in which the particle pulls out 
the oil, you say, and becomes detached. Now, we have 
these two things, whatever they are. Now, in the prac- 
tice of this flotation froth process or the pneumatic 
froth process, my question is if the air bubbles come 
to the surface and float and the mineral particles re- 
main in them, and are recovered in these bubbles float- 
ing off from the froth, is that an indication that they — 
were directly attached or that they were indirectly at- 
tached or that they were attached at all? 

A. It would seem to me if they remained in the 
bubbles and are attached to the bubble, they are at- 
tached. 

X-Q. 77. Directly, as you define it? 

a. i think se. 


Butte & Superior Mining Company. 4249 
William Mason Grosvenor. 


X-Q. 78. Regardless of the quantity of oil used? 

A. If they remain in the bubbles, yes. 

pO. 79. Well, the term “critical point” as created 
in this controversy, now where does that come in? The 
point where these particles fall off instead of remaining 
attached to the bubble? 

A. The term “critical point’ may scientifically be 
used for any change, any maximum or any minimum. 
Now, J want to know what critical point you refer to 
hecause [ can't pretend to— 

X-Q. 80. Well, a layman’s definition of a critical 
point as given in the ordinary dictionary made for the 
common people is that it is a point at which transition 
fakes place, a transition point, as far as I am able 
fo grasp it. Is that correct? 

A. That would be a perfectly correct definition. 

X-Q. 81. How do you define it otherwise? 

A. I have not attempted to define a critical point 
in any such connection as this. What I am trying to 
vet at is, when you ask me about the critical point 
connected with the question, ] want to know what you 
mean by that critical point. What is the meaning of it? 

X-QO. 82. In this particular case? 

ee Yes. 

2-0. 83. Well, | mean that point at which the 
direct connection ceases and becomes displaced by the 
indirect connection ? 

A. | should regard that as a very critical point. 

X-Q. 84. And what is that as regards the amount 
of oil used? 
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A. Depending on the size of the mineral particle, 
(and I believe its character, although I am not quite 
clear about that yet)also certainly its’ shape and size 
and the character of agitation. All of these factors” 
enter in to determine whether, as a practical proposi- 
tion, something can hold on to something else. 

X-Q. 85. Well, then, any given body of pulp con- 
taining ore ground, as it always 1s, to any considerable 
degrec of fineness from the coarsest down to the finest. 
that is in it we have several million different critical 
points, one for each different sized particle there? 

A. If the particles were acting alone, yes. If they 
are acting altogether you get a co-operative minimum. 
an average of what really works and doesn’t work. 

X-Q. 86. Simply have a composite? 

A. Practically so, because the particles help to hold 
one another more or less. And you get what might 
be called an actuarial average. In other words you get 
a result. 

Q. 87. Can’t you give us that? Ii there is sues 
an actuarial result, what is the point? 

A. Not without a precise knowledge of all the con- 
ditions, and | frankly admit that I have studied the 
smaller particles, the particles by themselves, to ascer- 
tain the laws that might apply, and that, in my opinion. 
do unquestionably apply, rather than the actuarial aver- 
ages of the commercial flotation process. 

X-Q. 88. Well, now. do you understand that the 
direct connection, as you have called it, between the 
particles of mineral and the bubbles is the characteris- 
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tic of the process described in the patent here in suit?’ 

A. J] am not an authoritv on the patent here in 
suit. 

X-Q. 89. 1 am not asking you about it as a patent. 
f am asking you about it as a description of the 
process. 

fe With regard to the process, if you mean a 
commercial process, why again, I am not, | think, 
qualified to speak. But, if what you mean is do |! 
regard the question of whcther it attaches or dogs not 
attach as being characteristic of what seem,to me 
the characterictic phenomena of this process as ex- 
emplified, | should sav that it was quite clear in my 
mind that the specific example had direct attachment. 
There is nothing tangible or visible in the ordinary 
sense between the mincral and the air; certainly noth- 
mg between the mineral and the bubble. 

X-Q. 90. By “the specific example” you mean the 
instance given of the quantities and of the kind of 
Ore that appears on the first page of the patent in 
suit ? 

A. Not altogether. 1 do not mean to confine my- 
self to one example rather than another. In fact I 
am not sure—l simply would not confine myself to 
that, but that would be included. 

X-Q. 91. Well, what other thing would you in- 
clude that is in the patent, the reference to using less 
than one per cent of oil? Do you refer generally 
to using two one-hundredths or five-tenths per cent? 

r A. No. When I take an ore, whether it is the 
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ore mentioned in the patent in suit, which | have not 
had any large quantities of, and apply to these mineral 
particles a bubble of air, [ find a certain condition 
attained. When 1] apply to that mineral an amount 
of oi! which is calculated from the proportions of oil 
there given and the amounts of mineral in the ore, 
| find a certain definite characteristic kind of attach- 
ment of these particles to these bubbles which to my 
mind is characteristic of that process in the sense of 
scientific characterization. Now, to what extent that 
may be masked or overcome or overloaded with use- 
less other material and still get away with the pro- 
cess commercially J am not competent to say. 

X-Q. 92. What are these observations you make 
upon this ore that 1s mentioned in the patent? How 
did you proceed? That is what J] want to know, to 
find out what the process is. 

A. By mixing the material as thoroughly as pos- 
sible. 

X-Q. 93. Grinding it up first? 

A. Grinding it up, yes. 

X-Q. 94. How fine did you grind it? 

A. The samples which I have had furnished me 
of the Broken Hul—I have not been to Broken Hill 
and have not myself obtained the ore—were ground. 
To this oi! was mixed with a certain percentage spect- 
fied in the specific example I believe, but as given 
to me, my recollection is 0.2 per cent or 0.1 per cam 
—the precise quantity was, so far as I was concerned, 


not limited—a minute quantitv—and this is mixed 
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with the ore, and the two are thoroughly nuxed either 
by violent agitation in the pulp or dry mixing to- 
gether, and then the condition of these particles is 
examined, they will be found to take hold of, or be 
taken hold of by the air bubbles in the way that has 
heen described as direct attachment. 

=O. 95. May I interrupt your Just how did 
you make that agitation? You say that you have 
agitated this mixture and that the bubbles must have 
risen to the top or be rising. Did you make an obser- 
vation to see whether the attachment was of one char- 
acter OF another? How did you do that? 

A. Did it in one of two ways, either to exanine 
the film of the bubble as it stood with a glass or to 
examine the film of the bubble under the liquid with 
Meelass. Ihe other way is to remove the particle 
from the froth which is formed and examine thie 
position of these particles in the bubble films, where 
they go. Just as Prof. Taggart described in the ex- 
amination of his films, and he found that in the film— 

X-Q. 96. That is what you found then: 

A. That is what | found, that quantity of oil is 
minute enough and, in the illustration that we are 
discussing, it was practically impossible to see the in- 
side film, but J have every reason to believe that it 
was there. ; 

X-Q. 97. | suppose now you have examined these 
bubbles and froths made with larger quantities of oi! 
and observed a different condition, have you? 
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A. The much larger quantities of oil unquestion- 
ably produce an entirely different condition. 

X-Q. 98. Well, how much larger? 

A. In the experiment that I have tried under the 
conditions that J] have been working, twenty-five per 
cent perhaps on the weight of the total material would 
‘produce a condition that was to me radically different 
from the other. 

X-Q. 99. Twenty-five per cent? 

A. Twenty-five per cent. 

X-Q. 100. On the weight of the ore or the min- 
eral? 

A. On the weight of the ore, but presumably a 
large -majority of the oil went to the mineral—I am 
not prepared to say just how much there was Nn the 
mineral. 

X-Q. 101. How would you characterize the float 
which you obtained with that ‘twenty-five per cen: 
of oil? 

A. Yhat would depend | think upon the condi- 
tions, many of the conditions which were used in 
obtaining the float. The floats that J] have obtained 
with that quantity of oil were distinctly, oi] floats 
under the conditions that I was working. 

X-Q. 102. .And where was the mineral found in 
that float? 

A. The mineral was found in that float included 
in masses or globules of oil which were, so far as 
| can judge, separated from the air masses by films 
of water. but certainly there was no tendency of the 
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mineral to pull itself to the edge of the air. Just 
exactly as we saw yesterday the mineral, when cov- 
ered in oil, docs not seem to have any attachment 
for the air-oil interface. 

X-Q. 103. Well, now we will assume that we have 
concentrated an ore by the method of adding oil to 
the pulp and agitating it and producing a froth and 
in that operation we have used say sixteen per cent of 
oil relative to the weight of the ore and we will as- 
sume further that we have made a highly satisfac- 
tory recovery as to the grade of concentrate. Now, 
under these conditions you will grant that the mineral 
is floated. Now, what 1 want to know is whether 
that attachment of that mineral is direct or indirect, 
tor that quantity of oil, and if there is any medium 
place m between? Did it have any element of direct- 
ness in its attachment to the air. 

MR. WILLIAMS: 1 would like that question 
Read. 

X-Q. 104. (Question read.) 

A. By “attachment to the air” you mean attach- 
ment to the bubbles in the sense that IT have been using 
it ? 

X-©. 105. Yes, to the bubbles? 

A. |! would say first that [ can only determine 
that by examining the material as | find it. J cannot 
decide from any hypothetical set of conditions which 
| have not carried out in the first place, and all of 
which are not specified in the second place, what [| 


would get. 
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X-Q. 106. Then, under the condition of my ques 
tion, it is purely a matter of scientific investigation 
to determine these things? 

A. It is a question of fact what happens. 

X-©. 107. Yes, scientific fact. The directness 
or indirectness of attachment of the particles to the 
pubbles cannot be determined at all by the fact that 
the mineral is floated and recovered and sold at a 
profit?) That has nothing to do with this distinc- 
tion, has it’ 

A. I can conceive of mineral being recovered, fleat- 
ed—if by “floated” as | understand in your question 
you simply mean carried in some way to the surface 
without its being an air froth flotation. JI may have 
nussed a portion of your question, but | don’t recollect 
that that was so defined. 

X-O. 108. So I take it that on any given opera- 
tion of concentration at any mill, nobody but a man 
of scientific attainments and with scientific appara- 
tus and equipment and after a scientific examination 
and careful testing would be able to tell whether 
this mineral was or was not directly attached to the 
bubbles ? 

A. You are asking me about the characterization 
with which | am familiar, and in which 1 am com- 
petent. What another man could do is not for me to 
say, but [ suspect that the treasurer might be able 
to tell. 

X-Q. 109. What? 
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A. ‘The treasurer might be able to tell. 

X-Q. 110. You mean the treasurer of the com- 
pany? 

m Yes. 

X-Q. 111. Whether they make money or not? 

m Yes. 

X-O. 112. That is the test ts it? 

A. No. { think he might have his ways of de- 
termining just as [ have mine, and as the men who 
are operating the cells seem to have theirs when 
they recognize the desirable conditions for working 
or the less desirable conditions for working, and go 
and vary it according to their own judgment. But 
my way of determining the thing is the way which 
| understood you to ask me about. 

X-Q. 113. And that required painstaking and care- 
ful scientific investigation, did it not? 

A. That is what I am ready to do. 

X-Q. 114. They do require it, do they? 

A. My ways do, ves. 

X-Q. 115. And you do not know of any other 
way, do you? 

A. J know of many other ways in which I am 
not skilled, as I say. [I know that the men at the 
cell can tell immediately whether the conditions are 
desirable. 

X-Q. 116. From what viewpoint? 

A. From their viewpoint. 

X-Q. 117. Is that the viewpoint of finding out 
whether they recover the mineral or finding out 
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whether there is some kind of a particular attach- 
ment between the mineral particles and the bubbles? 

A. I presume purely from the question of recover 
ing the mineral, and in a few cases all I want to 
know is whether the mineral sticks to the bubble? 

X-Q. 118. Well, now, do you believe there 1s a 
critical point between this direct attachment and this 
—whatever you call it—indirect attachment of the 
mineral to the bubbles? Is this something that 
changes like a snap of the fingers at a certain point, 
or is it something that melts away gradually like the 
difference in the colors from one end of the spectrum 
to the other: 

A. Under any precisely fixed set of conditions, if 
you can assume such a fixed set of conditions, I think 
that the limit comes with reasonable sharpness. And 
by that I mean a relatively smail difference in the 
amount of excess oil. 

X-Q. 119. Well, a difference of what magnitude? 

A. Ten or fifteen per cent of the amount of oil 
present, perhaps. Something in that order. 

X-Q. 120. That is for instance if one per cent 
gave you direct attachment, your estimate is that 1.15 
per cent would be a suitable increase to go beyond this 
critical point? 

A. As J have measured’ the thing with all the 
conditions fixed, as carefully and accurately as I 
could determine them from changing the rate of 
movement of the bubbles, from changing the size or 
the shape of the bubbles, you get an entirely dif- 
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ferent state of things, and no such approximation | 
think could be made for widely varying conditions such 
as would be found in the agitation cells that I have 
used for experimental work. You have almost an 
actuarial average there. 

X-Q. 121. Well, assuming constant conditions, 
and assuming that we get a very satisfactory result 
witlt one-tenth of a per cent of oil relative to the 
weieht of the ore, now we will say farther that we 
mcrease that amount by fifteen per cent, which would 
Bive us, if my arithmetic is right .115 per cent of 
oi. Now, this condition being constant, and we 
ectting a good result with one-tenth of a per cent 
Or oil, when we increase that to .115 per cent we 
are, in your opinion, beyond this critical point, and 
Operating without the direct attachment which you 
have defined? 

A. Now, let me make sure that I understand you. 
You are speaking now of a definite critical point as 
| understand it. You are speaking of a point which 
is the amount with which you get your best results. 
Or are you talking of the maximum amount with 
Which you can load the process without totally de- 
feating it? 

X-Q. 122. I am not talking about either of them. 

A. Then I don’t understand. 

X-Q. 123. I am talking about why you haven’t 
answered my question. I asked you what the critical 
point was and you said it was reasonably definite. 
ind I said “How definite?” And you said it would 
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be accurate within a range of fifteen per cent of 
the amount of oil you were using. Now, I assumed 
that we were getting a good result with one-tenth 
of a per cent of oil. 


A. What is a good result? 


X-Q. 124. I do not say the best result; we are 
getting a direct attachment. Now, I don’t under- 
stand that there are any different kinds of direct at- 
tachment. It is the direct attachment with the one? 
tenth of a per cent of oil. Now, I raise the amount 
of oil by the amounts which you said will cover this, 
as [ understand. Now, my question is have you des- 
troved the direct attachment, as your testimony in- 
dicates it would, and, as to operation, would some 
of this oil neck, or stretch out (oil films) that you 
have been telling about, which are not the direct at- 
tachment? 

A. Jf you had your mineral just on the surface of 
the bubble, as I have had it when J have been work- 
ing with them, and if conceivably you had an oil 
so light that such a small fraction could not merely 
coat the bubble, but coat the mineral particle to the 
point at which it separated from the bubble surface, 
and if then you assumed that to be, you had _ that 
‘maximum amount which will hold it, you then add 
ten per cent, my experience is that you let that par- 
ticular particle go from that particular bubble. 

X-Q. 125. You do what? 

A. That you let that particular particle go from 
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that particular bubble which supports it. Does that — 
answer the question? 

X-Q. 126. Aren’t you getting a little afield? | 
thought my question was pretty definite? 

A. J think not. 

X-Q. 127. We assumed the conditions were con- 
stant except that of oil, .115 per cent of oil. Now, 
the question is have you destroyed the direct attach 
mient and is the particle wobbling around at the end 
of a dangling neck of oil and therefore outside of 
this point? That is definite. That ought to be 
susceptible of an answer? 

A. It is, provided you make plain or answer my 
question as to what you meant by “critical.” You 
have been speaking of a critical point to get a good 
result in the case. Might I carry the implication that 
this is all that you can use to get the best results. 
or is this the least vou can use to get the best re- 
sults ? 

X-Q. 128. One-tenth of a per cent, you mean? 

™ The one-tenth of a per cent. 

X-Q. 129. Are there several kinds of direct at- 
tachment, best direct attachment and so forth? |! 
understood that that was a definite thing and onc- 
tenth of a per cent gives it to you. 

fee it is just as definite as the tact that J can 
nail a board to the floor with forty nails or with 
one nail. Now, you can have direct attachment 
with anything less than the amount of oil which will 
defeat direct attachment. 
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X-Q. 130. I think [ get your idea, doctor. Now, 
we will assume this, that we get the direct attach- 
ment with one-tenth of one per cent of oil and that 
that is the maximum amount, according to your ideas, 
that will give the direct attachment. Now, I give you 
that, I have answered your question because of 
course if you add anything to that you wouldn’t have 
it? | 

A. Exactly. 

X-Q. 131. How wide a range is there over which 
you can get this direct attachment—how wide a range 
in quantity of oil; do you know any concrete instance 
of thatr 

A. You mean the maximum that will produce di- 
rect attachment to the minimum that will produce 
direct attachment? 

MeEOMAB2= Yes. 

A. The minimum that will produce direct attach- 
ment, as has been stated, is nothing at all, because 
you can get a perfectly satisfactory direct attachment 
without the use of any oil. The maximum, as I said, 
is something which I can not specify without accurate- 
ly given physical conditions. In the cases that I have 
observed of the captive bubble, Gwhich is the only 
one actually where you can make accurate measure- 
ments—and that was the reason for selecting ipyrthe 
amount of oil there, even, depends on the character 
of the oil (and to some extent on the presentation 
of the bubbles to the oil; but the presentation of the 
bubble has very much less effect) within ranges that 
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seem to me to be about ten or fifteen per cent. The 
amount of oil in a given case is about the sanie. 

BO. 133. You showed us the attraction of an 
mir bubble for mineralized particles in water yester- 
day, didn’t you? 

Be cs. 

X-O. 134. Then you oiled the particle? 

Pe Yes. 

X¥-O. 135. And after you removed as much oil 
as you could with the air bubbles, there did not seem 
to be as much attraction as there was without any oil; 
did not that seem to be the case? 

A. After having removed as much oil— 

MR. WILLIAMS: Read the question. 

X-Q. 136. (Question read as follows: “And after. 
you removed as much oil as you could with the air 
bubbles, there did not scem to be as much attraction 
as there was without any oil; did not that seem to 
me the case?’’) 

A. By “attraction” you mean the strength of at- 
tachment ? 

X-©. 137. The force that held them together. 

A. { think slightly less; all the testimony shows 
that. 

X-Q. 138. That the presence of oil decreases the 
Strength of attachment? 

em Yes. 

X-O. 139. Now, when you told me that a de- 
Crease of 15% in the amount of oil being used would 
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be sufficient to cover the critical change and effect 
the transition from a direct attachment to an indirect 
attachment, what are you figuring the 15% on, the 
minimum amount or the maximum amount that would 
cause direct attachment? 

A. | have stated, the anaximuna 

X-Q. 140. Now, what is the maximum in any 
given:case; can’t you measure it in terms of thickness 
of the film or weight of the oil, or is there no way 
on earth to tell what it is, other than to characterma 
it aS a maximum? 

A. As I said, there is no broad maximum. Thag 
is easy to understand. The size of the particles, the 
relative size of the particles, the character of the min- 
eral and the shape of the mineral all make a dif- 
ference in what amount of oil will be required as a 
maximum; but the general range of that maximum. 
and in many specific cases as I have carried it out 
that maximum is in the vicinity of three or four per | 
cent up to six or eight per cent of the actual weight 
of the metallic particle. Those determinations were 
made with bubbles, which raised particles of selected 
size and weight, and as I say, the difference in the 
size of the particle will make a difference in that point. 
but there seems to be in every case this limit, Bey 
yond which we can not go without destroying the 
strength of the attachment. Now, in a general way 
that limit comes in that general vicinity. If we take 
a particle which is the maximum that a bubble will 
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earry—l mean the maximuin that the attachment of 
the bubble will sustain, and you get right up to the 
limit, so that it is attached but you don’t know 
whether it will stay on there at all—a condition which 
may be compared to the flotation of metallic platinum 
—where the strain on the bubble is extremely heavy, 
that the limit of oiling or impurity on the surface is 
very quickly reached. 

X-O. 141. Now, ! say you have told me that 
when you claimed that 15%, you meant to base it 
upon the maximum amount that would produce the 
direct attachment of the particle to the bubble: 

Pe Yes. 

X-Q. 142. Now, if we state the maxinuni amount 
that will produce it, doesn’t that mean that an in- 
finitely small amount above that will destroy it; 1f 1t is 
the maximum, why do you have the 15%? 

A. Because [ speak of determinations | made and 
measurements which | have carried out, and in that 
class of experiment, no man, when he speaks of ° 
Meximiun amount, undertakes to carry it out to a 
fraction of a per cent. We are dealing with measure- 
ments, and | speak, not of the fact that 15% more 
would do it, but that 15% was about the range of 
my determinations. | don’t know whether it is a fact 
that under one set of circumstances, a change in the 
temperature or something else, 15% more is per- 
missible. But of course, mathematically what you say 
1s perfectly correct. 
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X-Q. 143. Then you did not mean the maximum — 
at all, but you meant that your determinations had 
in them an element of error equal to 15%, andygm@ 
that to allow for that element of error you would have 
to add 15%, not because the critical point in that 
amount was indefinite, but because there was an area 
of error that had to be covered? 

A. [| think it may be cither a variation in the 
accuracy of the determination or a variation in’ the 
conditions. We speak of the tensile strength of steel, 
and that varies with the rate at which the load is 
applied, and varies with a number of conditions which 
are too minute in many cases to be sure just what 
they are; so we speak of the maximum tensile 
strength, and I was speaking of it in the practical 
“sense way, rather than in a mathematical way. 

X-Q.. 144. Now, I wanted to know about the par- 
ticles as to how much oil would destroy the direct con- 
nection, and I find you said about 3% of the weight 
of the particle. What sized particles are those that 
you experimented with? 

A. I don’t think I said 3%; my recollection 1s 
that I said from four to eight per cent, depending 
on the conditions. 

X-O. 145. Well, four to eight per cent. I did 
not intend to misstate it. What was the size of the 
particles upon which you made that determination? 

A. Those determinations covered by that range 


have been repeatedlv carried out with galena particles 
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weighite from four to six milligrams, selected to be 
as near cubical as possible, and on aluminum discs, 
Mich | stated yesterday were 5/32nds in diameter, 
punched out, and having a weight of from 27 or 28 
up to 35 or 40 milligrams. As compared with the 
maximum lifting power, I think perhaps it would be 
well to know what standard of comparison they are, 
because their relation depends on whether the bubble 
is correct in size, because if you have an abnormal 
relation between the bubble and the particle, you can 
vary almost any measurement; just as the contact 
angle almost disappears when the bubble is under strain 
if the bubble is too small; but the maximum was about 
40 milligrams of galena and about 104 milligrams of 
aluminum disc. Now, it makes a great difference what 
oil you use, too. 

X-Q. 146. Will you tell the court how many mil- 
lion times as heavy these things you experimented 
With arc, than an average sized particle which is con- 
centrated by flotation; I] can give you the sereen analy- 
sis of the Butte & Superior, if you want it, to make 
iedefinite. 

fe i don’t think that is necessary. J] think the 
question can be answered in a very general way, that 
the weight of those particles 1s proportionately greater 
as the violence of the movement is proportionately 
less; that there 1s no necessary connection between 
the weight— 


X-Q. 147. J] wish you would answer the question 


4268  j\finerals Separation, Linuted, et al., vs. 
William “iason Grosvenor. 


and explain afterwards; I want to know how many 
inillion times greater these particles you experiment 
with are than the particles met in ore flotation. 

A. I haven’t calculated it. 

X-O. 148. Can you do so? 

A. J think so. 

X-Q. 149. They are several million times as great, 
aren't they, according to your ability to size up the 
situation without calculation? 

A. I don't know as it would run into millons, bet 
it is a pretty large figure, yes. 

X-Q. 150. As I understand what you have said, 
the quantity of oil which will result in this direct con- 
nection can not be determined by any relation to the 
weight of the ore itself? 

A. I made no such statement. 

X-Q. 151. What would you determine it by? If it 
is determined by the relation to the weight of the ore 
| want to know it? 

A. The only way | know of to determine it would 
he to try it and see whether it produces direct attach- 
ment or not. 

X-Q. 152. That is the only way you can tind 
out? You can’t tell by the thickness of the film? 

A. With any particular oil or with any particular 
ore, I think that would be the only final way of do- 
ing it. You have certain past experience that would 
lead you to expect certain results, but the only way 
to be sure would be to do it. 
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X-O. 153. | want to read something that you testi- 
fied to yesterday, and ask a question: ‘‘By attachment, 
either indirect ,or direct, and possibly very intimate. 
between the ‘ou and the mineral, | do not limit the 
kind of attachment to surface tension or electrostatics. 
or any other cause or method of attachment; but 
when J] speak of direct attachment ] mean the direct 
attachment of that mineral particle to the air bubble, 
which is intimate and physically immediate, holding 
the two together as a whole, with whatever adsorption 
layers there may be on the surface Of that mineral par- 
ficle or of the bubble as a whole, Where something 
comes between the mineral and the ere—to a practical. 
substantial, effective Cane. whieh separatef them in 
space and materially affects their inter-CsHReetien— 
For the purpose in mind, I would call the attachment 
then an indirect attachment.” Page Dey. None that 
last sentence seems to hinge this indirect ‘attachment 
m something interfering between the inter-action of 
the air with the mineral. Now, I don’t understand 
What you mean by that: do you mean that the air 
exercises an attraction for the mineral as a magnet 
does for a piece of iron? 

A. Before going into the answer—I haven't seen 
the record—There is period before “where” is there 
not? 

X-O. 154. Yes. Do you want to Jook at it? 

fe As 1 stated vesterday, there are two ‘possi- 
bilities, both of which are recognized in the testi 
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mony of the experts for the defense. One is that the 
mineral is attracted by air (in the broad general 
way that meta] is attracted by a maget—by some 
force). The other is that there is an action of the 
bubble films (as, let us say, stretched membranes, to 
abbreviate). I think that both of those are capable of 
producing direct attachment. To what extent one or 
the other is effective I think depends entirely on the 
conditions. | 

X-Q. 155. When you pick up a bubble in the bubble 
holder in pure water, as you did yesterday, what is 
your opinion as to the force that holds the particle 
to the bubble? 

A. You are now speaking of pure water and a clean 
particle? 

X-Q. 156. Yes. 

A. | think that the attraction of the air for the min- 
eral particle at the surface of the mineral particle pre- 
vents the getting in of water over that surface of the 
mineral (and you might call it adsorption of that air 
layer if you like to step behind another veil), but it is 
simply and finally the non-wetting character of the min- 
eral, caused, in my opinion, by the air, which forms at 
the outside of that area of non-wetting a wall against 
the water, and that that wall of air on the inside of the 
water on the outside, has what we call a surface ten- 
sion, and that that lifts the particle. 

X-Q. 157 That the actual mechanical lifting is done 
by this surface tension? | 


he 
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Mm As far as | know, yes. 

X-Q. 158. And not by the air itself, except insofar 
as the presence of the air gives rise to this surface ten- 
sion? 

A. Insofar as the air is directly attached to the 
metal, and will not permit the water to come over, that 
is all. 

X-Q. 159. But you don’t mean that there is any 
tension through the air, that the particle hangs on air, 
or anything like that? 

A. Why, air alone is as bad as the oi] neck; it is 
very much worse; it has no cohesion whatsoever. You 
could not make a string of air and hang a particle on it. 

X-Q. 160. Well, haven’t you in your testimony re- 
ferred to the attraction of air for a mineral particle as 
extending through films of a certain thickness, on 
which you get the maximum—'‘molecular action,” | 
Manik you referred to it as? 


A. Yes, and in that testimony | was speaking of 


preciscly the same phenomena—perhaps in less scien- 
tific words—that Professor Beach and Professor Tag- 
gart, as { recollect, both referred to—both spoke of 
there being a commingling, and what they were talking: 
about as an adsorption layer, between the air and the 
oil, and the layer between the oil and the mineral. As 
| understand it, if there is an adsorption layer of air 
and mineral, it holds back the water. It is the attach- 
ment of the air to the nuneral which really, followed 
hack as far as vou can go, does the work. In this case, 
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if the air gets through a minute film of oil, and 1s still 
effective to hold back that water wall, I would call the 
element of that attraction a pari of the lifting force. 

X-Q. 161. Really in the same sense that you apply 
it to the bubble holder ? 

A. Substantially so; not as a string. _ 

X-Q. 162. In your diagram No. 1 which you sub- 
mitted yestcrdiy, as “W reiember it ayen showed the 
outline of the bubble which presumably is the wall-of 


the bubble—whatever it may be scientifically—as bulg- 
ing at one point, and the particle lying inside of that 
wall at that point. Now, 1f that is the correct represen- 
tation of the particle, that 1s oil within the wall of the 
bubble, how was it that, when you lifted the bubble 
holder out of the pure water yesterday with a bubble on 
it, you found the particle covered with quite an appre 
ciable amount of water, or at least 1f not covered. carry- 
ing it in spots? 

A. I did not find the particle carrving any. 

X-Q. 163. My recollection was that you found it we 
after you took it out. I may be mistaken. 

A. I don’t know what surface that was, and 1ia@ 
diagram indicates—the diagram appears to be missing. 

MR. WILLIAMS: It was sent to the printer to be 
copied and has not been returned yet. 

THE WITNESS: There was no intention to immply 
by that diagram that there was or was not any contact 
between the water wall and the under side of the min- 
eral particle. 
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X-Q. 164. [ think the diagram was a little ambigu- 
ous in that respect. We will take that up later when 
the diagram is here. 

A. There is no question but what there are portions 
Oi the under face of the particle that are wetted. Ex. 
aminations with the microscope at different tempera- 
tures leads me to believe that that is not a continuous 
wetting by any means. How far that was effected one 
way or the other, | don’t know, but broadly speaking | 
should say that the under side of that particle was at 
least partly wet. 

X-Q. 165. Here is a passage that [ don’t quite un- 
derstand. J would like you to explain; page 2140: “In 
my opinion it is quite possible that there should be such 
attachment directly through an oil laver if the oil layer 
is sufficiently thin, though it is obviously not necessar\ 
or essential to the success of the air froth process as far 
as we can see today.’”’ Do you mean by that that it is 
direct connection of the mineral particle to the bubble. 
that that connection is not, as you say, essential to the 
success of the air froth process; that is, does the air 
froth process include something elise, and if so, what? 

A. No;J] meant that the intermingling of the air and 
oil at the inner face of the oil layer or film—film is bet- 
ter here because we are dealing with an extremely thin 
layer—intermingling at the inner face of the oil film, of 
the air and oil, and the intermingling at the outer face, 
of the mineral and oil, may have no effect. The correct- 
ness or otherwise of that theory—the correctness or 
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otherwise of my belief that there is an action through a 
sufficiently minute oil film on the air on the inside, is 
not in my conception at all necessary, to direct connec- 
tion, and therefore not necessary to ot flotation; that is 
simply one of the ways in which it may be effected. 

X-Q. 166. Now, I think that this direct action which 
is referred to here is the action of the air inside of the 
hubble extending through the distance that this mole- 
cular action does extend, and assisting in some way in 
drawing the-particle into the wall of the bubble, is that 
right ? 

A. To put it the other way, hoids the water back 
trom the face of the particle. 

X-Q. 167. Holding the water back, yes. Now, if 
that element is not present, you can still have what you 
call direct connection? 

A. Something else may prevent the water wall from 
coming in, or the liquid wall, perhaps I should say. 

X-Q. 168. What else, doctor? 

A. Precisely the same forces which are recognized 
when we speak of an extremely minute adsorption layer 
of oil on the inside of the bubble, inclosing the mineral 
particles. There are many forces that work there, and 
| do not mean to exclude the forces either, which Prof. 
Beach and Prof. Taggart have included there, but to 
point out, as I said, that it is not material, except as to 
illustrating the relative thickness of the layer. There 
is no difference of opinion between us there that [I think 
1S Serious. 
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K-Q. 169. Now, you would include in this direct 
attachment the drawing in of the mineral particle into 
the bubble film by adsorption, regardless of whether it 
was beyond the direct molecular action of the air inside 
the bubble or not? 

Eee Direct contact? 

X-O. 170. (Question read as follows: “Now, you 
would include in this direct attachment the drawing in 
of the mineral particle into the bubble film by adsorp- 
tion, regardless of whether it was beyond the direct 
molecular action of the air inside the bubble or not?’’) 

fe Yes, provided the film were a film and not a 
mass of oil. [ would not include as direct attachment 
the mere taking in that has been called adsorption; (1 
think it is a loose use of the word)—the mere adsorp- 
tion of the mineral particle into an oil-water interface 
which was remotely connected somewhere with a bub- 
Ble of air. 

X-Q. 171. But the force of adsorption would be just 
the same, wouldn't it, regardless of whether you had a 
layer an inch thick or one very thin? 

A. That was precisely the point that I brought out, 
that I don’t think the connecting phenomenon is the ad- 
sorption phenomenon at all, because the adsorption is 
equally capable of moving the mineral particle into a 
ton of Elmore oil, or into the vanishing, almost infini- 
tismal quantity of the air froth layer or film of oil. 

X-Q. 172. Then the direct attachment we were talk- 
ing about in these last few questions and answers, it is 


bY 
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not dependent upon this direct molecular action of the 
air within the bubble, as you term it, I think—it is not 
necessarily or essentially connected with the drawing 
in of the particle to the film by adsorption, but the di- 
rect attachment is wholly a matter of the thickness of 
the oil layer upon the bubble, because those are the only 
three things there are? 

A. For any given set of conditions, oil, mineral, bub- 
ble, etc., yes; that is purely a question of the thickness 
of that layer at any given set of conditions. 

X-Q. 173. Now, your position, as I understand it is, 
that when that layer is very thin, we have what you call 
direct attachment, and that direct attachment is a firm 
attachmient—that when that layer has reached some cer- 
tain thickness by reason of the thickness of that body 
of oil, the attachment becomes weak, and the oil pulls 
out, and the particle gets away? 

A. That is my position, as confirmed by Prof. Ban- 
Ghoul Geatatement, 

X-Q. 174. Now, do you say that between this layer 
that holds the particle tightly to the bubble and that 
thickness of oi! which will pull out and release the par- 
ticle, that there is any critical point? Isn’t that merely 
a question of the degree of thickness, and that the at- 
tachment according to your theory will simply become 
weaker and weaker and weaker, until finally it is too 
weak to answer the purpose? 

A. Under any set of conditions—you have a fixed 
ioad on a rope, let us say. It is a matter of degree, per- 
haps. By and by that rope breaks; but if you draw a 
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knife across it and cut one bit more than a certain 
strand, it is good bye. 

X-Q. 175. Then the critical point—it seems to me 
we are making progress—is the point at which the par- 
ticle breaks loose; that is the point in the thickness of 
the layer? 

A. ‘The critical point to which I refer and which | 

_ have tested in my work, is that critical point where the 
attachment ceases. 

mie COURT: It seems to me like the problem of 
“What addition will make a heap of that which was not 
a heap beforer”’ 

THE WITNESS: Or, ‘‘When does a pig become a 
hog?” 

Whereupon further hearing was adjourned until 2 
p. m. 


2 o'clock p. m., Wednesday, May 9, 1917. 


WR. WILLIAMS: At first J wish to make a re- 
quest of the court. We wish to show to your honor the 
moving pictures, and that has to be done in the evening, 
and we suggest an evening session on Friday. 

THE COURT: What are these moving pictures— 
the ones spoken of by the witness? 

MR. WILLIAMS: The moving pictures prepared 
by Dr. Grosvenor. Mr. Scott has consented to suspend 
the cross-examination of Dr. Grosvenor to permit an- 
other witness to come to the stand who has illness in 
his family and must return. 
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ALBERT E. WIGGIN, a witness for punta 
after being duly sworn, testified as follows: 


DIRECT EXAMINATION. 
BY MR. KENYON: 


OF. Give you full name. 

A. Albert Edward Wiggin. 

©. 2. Age and residence. 

A. Thirty-two years old, residing in Anaconda, 
Montana. 

Or 3, “Oecupation: 

A. Superintendent of concentration in the state of 
Montana for the Anaconda Copper Mining Company. 

©. 4. Will you give briefly a summary of your edu- 
cation and experience in metallurgical directions ? 

A. I was educated at the Massachusetts Institute of 
Technology graduating in 1907. From there I came to 
Great Falls to work for the Boston & Montana Con- 
solidated Copper & Silver Mining Company in the test- 
ing department. After about a year spent in the test- 
ing department I was made assistant to Mr. Wheeler, 
the superintendent, and carried out miscelianeous tests 
and experimental work under his direction. 

QO. 5. Is that a subsidiary of the Anaconda Copper 
Mining Company ? 

A. It is connected with the Anaconda Copper Min- 
ing Company through the Amalgamated Company. It 
was a subsidiary of the Amalgamated. With Mr. 
Wheeler [ developed an improved system of water con- 
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centration, which was installed at Great Falls, and dur- 
‘ing December, i911, I was sent to Anaconda to install 
this system in one section of the mill at Anaconda. i 
remained in Anaconda, and during 1913 was made con- 
centrating engineer for the Anaconda Company. Duar 
Ime the latter part of 1913 I had charge of the con- 
Striction of a 2500 ton round table piang for the treat- 
ment of mill slimes. This plant was put in commission 
about the middle of March, 1914. It operated success- 
fully until the middle of December 1915, when it was 
replaced by an oil flotation slime treatment plant, using 
the Minerals Separation Company machines. During 
May and June of 1914 we started test work on the flo- 
tation process for the treatment’of our toncentrator 
Slime and tailings, using a Minerals Separation Com- 
pany machine, and [ took charge of that work. We_ 
Started to remodel our concentrator in January, 1914, 
faking one section at a‘ time and installing Minerals 
Separation Hotation process to replace the tanles at the. 
lower end of the flow sheet. The remodeling of the en- 
tire mill, consisting of eight sections, was completed 
about the middle of January, 1916. On the first day ot 
May, 1915. J was made superintendent of concentration 
i the state of Montana, for the Anaconda Copper Min- 
ing Company. 

QO. 6. Will vou now in some detail set forth the char- 
acter and extent of the investigations that were made 
under your direction of flotation concentration at the 

naconda mill? 
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A. Early in 1914 it was decided to investigate on a 
fairly large scale the treatment by flotation of Anacon- 
da slime and mill tailing. For that purpose a standard- 
type Minerals Separation machine was installed at the 
Washoe Reduction Works during May and June, 1914. 
This was followed by the installation of a full-sized 
Callow pneumatic machine plant. In addition to the 
tests made in the standard-type Minerals Separation 
machine some tests were made using a Minerals Sep- 
aration machine of the sub-aeration type. 

During the series of experiments a large variety of 
oils were tested. Experiments were also conducted 
using both round-table feed and tailing to determine 
whether it would be better to displace the round tables 
by flotation for the treatment of the slime, or to supple- 
ment the round tables by flotation of the round table 
tailing. 

A series of tests was also made on the treatment of 
the mill tailing by grinding followed by flotation to 
determine the relative merits of flotation and leaching 
for the treatment of this product. In addition, flotation 
tests were made on mixtures of oil tailing and slime. 

The round-table feed referred to above is the total 
slime from the mill. It contains about 35 per cent col- 
lodial solids and approximately 90 to 95 per cent of the 
total solids will pass through 200 mesh (0.067 mm.). It 
assays from 2.1 to 2.7 per cent copper. 

The mill tailing referred to above is the total discard 
from the mill exclusive of the slime. It is all finer than 
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2 mm. and about 90 to 95 per cent will remain on 0.25 
mm. It assays about 0.60 per cent copper. 

A bricf summary of the flotation results follows: 

Preliminary tests: A series of tests was first car- 
ried out to determine roughly the best conditions for 
flotation, using the standard Minerals Separation ma- 
chine and treating round-table feed. The following re- 
agents were tested, either alone or in combinations: 
Turpentine, crude oil, cresylic acid, stove oil, tar oil, 
Carolina oil of tar, argole, sludge acid, fuel oil, wood 
creosote, and sulphuric acid. In some of these tests sul- 
phuric acid was used and in others it was omitted. 
Also, the effect of the temperature of the pulp upon the 
flotation results was tested by heating to various tem- 
peratures. - 

As these tests were merely preliminary, no record 
was kept of the amount of reagents used. It was con- 
clusively proved, however, that the best combination of 
agents was sludge acid, wood creosote, stove oil, and 
sulphuric acid. Fortunately, of all the reagents tested, 
these happened to be the cheapest. It was also proved 
that the addition of sulphuric acid to the pulp was of 
decided advantage in the treatment of the slime. In 
two successive tests in which siudge acid, wood creosote 
/dand stove oil were usec, the tailing assayed 1.25 per 
cent copper. 

MR. KREMER: Will your honor permit us at this 
lime—] note the witness is reading—would you permit 
us at this time to interpose an objection to this charac- 
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ter of testimony for the same reason as assigned in the 
objection to the Atwater testimony that it is incompe- 
tent, irelevant and immaterial. Your honor stated in 
acne you. were admitting it upon the ground that it 
would tend to show utility. If your honor will permit 
a general objection to appear on the record at this time. 

THE COURT: Very well, the objection will be 
overruled. 

MR. KREMER: Exception. All of this will go in 
under the same objection. 

THE WITNESS: When no acid was used—in two 
successive tests in which sludge acid, wood creosote, 
and stove oil were used, the tailing assayed 1.25 per 
cent copper when no acid was used and 0.3 per cent 
copper when acid was used. Since these tests were 
made we have omitted the use of stove oil. 

Tests with Standard, Separation machine: This ma- 
chine, with the ees apparatus, was installed in a 
separate building, south of the round-table plant. It 
had 16 agitator compartments, each two feet square and 
14 spitzkasten, and was of the standard Minerals Sep- 
aration design. This machine is known by us as M. S. 
Machine No. 1. The agitators were of the standard 
Minerals Separation type, the impellers being 18 in. in 
diameter and the agitators making 265 r. p. m. This 
gave the impellers a peripheral speed of 1,245 feet per 
minute. The machine required 45 to 55 h. p., including 
motor and belt transmission loss, when operating under 
a full load of slime pulp. 


¢ 
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The experimental work on the Minerals Separation 
machine was carried out by George A. Chapman, and 
staff, of the Minerals Separation Company: 

The first products to be tested were the round-table 
feed and tailing. | 

The conciusions reached at that time on the treat- 
ment of this material were as follows: 

I. The economic capacity of the M. S. No. 1 ma- 
chine when treating slime as produced from the mill is 
from 80 to 90 tons per 24 hours. 

2. The best combination of reagents for the treat- 
ment of slime seems to be sulphuric acid, kerosene, 
sludge acid, wood creosote and stove oil. There is some 
question as to the real value of the stove oil. Its princi- 
pal function seems to be to make a more compact froth. 

3. It would not be economical to retain the round 
tables. 

4. jt is thought that the best circuit density for the 
sline pulp for flotation treatment is about 12 per cent 
solids. 

9. It is thought that about 70° F. will be found to 
be the most economical temperature at which to keep 
the pulp. 

6. Acid seems to be absolutely essential to the suc- 
cessful treatment by flotation of our slime. 

7. The addition of air in the last spitzkasten 1s of 
no advantage. 

8. Any considerable increase in speed of the agi- 
tators above a peripheral speed of about 1,300 ft. per 
minute seems to be disadvantageous. 
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Treatment of mill tailing after grinding through 60 
mesh. 

These tests were made in the M. S. No. 1 machinel 
Mall tailing from sections 7 and 8 of the concentrator 
were elevated and then dewatered. The dewaterea tail- 
ing was then crushed through 60 mesh (0.25 mm.), in 
either a Hardinge mill 10 by 4 ft., or a tube mill 8 by 12 
ft. The grinding mills were operated in closed circuit 
with a Dorr classifier, the overflow of the classifier be- 
ing the final product of the system and going to the 
flotation plant for treatment. 

These tests were started inimediately after putting 
the tlardinge mill in operation. At first no sulphuric 
acid was added, and the pulp was not heated. We 
found, however, that the use of acid in addition to that 
contained in the sludge was of advantage. Some very 
low tailings were produced during‘ these preliminary 
tests, but the concentrate was very low grade. It 
seemed to be of decided advantage to add the oil ahead 
of the grinding mill, the latter apparently making an 
ideal agitator. 


Conclusions. 


1. Although not definitely demonstrated, it ts 
thought that the economical capacity of the M. S. No. ft 
inachine when treating sand tailing crushed through 60 
mesh is about 175 to 200 tons per 24 hr. 

2. The best combination of reagents seems to be 


sludge acid kerosene and sulphuric acid. However, a 
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mixture ot creosote, turpentine, and pine ot], in a non- 
acid circuit gave good results also. The non-acid cir- 
cuit, however, seems to require more delicate adjust- 
ment and more careful attendance than the acid circuit. 
_3. The grinding mill makes an ideal agitator, and it 
fot decided advantage to add the oil ahead of the 
grinders. 

4. The treatment of the mill sand tailing ground 
through 60 mesh should result in a tailing assaying not 
over 0.10 per cent copper and a concentrate carrying 
not over 30 per cent insoluble. 

5. Itis thought that the best density of pulp is from 
25 to 30 per cent solids. 

6. Heating of the pulp to about 70° I. seems to be 
of advantage, although there is a possibility that this 
heating may be dispensed with during the summer 
months without any injurious results. 

ye Acid seems to be beneficial but it is not of as 
much importance as in the treatment of the slime. 
Treatment of inixture of round-table feed and mill tail- 
ing after grinding through 60 mesh: 

miivese tests were made in the M. S. No. | machine. 
It was thought that it might be of advantage to mix the 
slime and the reground mill tailing for flotation treat- 
ment. The acid sludge kerosene, turpentine and the 
sulphuric acid usect were added in the flotation machine. 
In some instances, various mixtures of coal tar (70 to 
80 per cent). creosote (17.5 to 22.5 per cent), and pine 
oil (2.5 to 7.5 percent) were used with the sludge acid. 
These were added ahead of the grinding mill. 
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The average proportion of satd tailing to slime in the 
mixture treated was 75.7 to 20.1, or 3.8 to 1. In prac- 
tice the proportion of production of tailing to slime is 
about 3 to 1; thus our mixture was somewhat deficient 
in slime. The concentrate produced, 34.1 per cent im: 
soluble, is of a goad grade, but the tailing is high, 0.20 
per cent copper. Theoretically, the tailing should have 
assayed about 0.15 per cent copper, assuming a ,0.50 
per cent copper tailing from the slime. 

Although this test was not conclusive it was decided, 
from observation, that it is better to treat the slime and 
the sand tailing separately. Of course, the slime which 
is rrade in the grinding of the sand tailing is included 
in the sand tailing for treatment. This slime produced 
in grinding the tailing is much lower grade and more 
silicious than the original mull slime. 

Tests with Callow Pneumatic Machine: 

Tests made by Mr. Callow at his laboratory in Salt 


Lake on samples of our mill tailing ground through 40) 5 


60 and SO mesh, and of our slime, had given such prome 


| 


ising results that it was decided to try out the Callow i 


machine on a commercial scale. Accordingly, there was 

shipped here during September. 191-4, five standard] 
Callow cells, 2 by 8 ft.. a Pachuca agitating tank and] 
accessory apparatus, consisting of blower and sand_ 
pttmps. This equipment was installed in the old 80-ton 
experimental leaching plant and was ready for opera= 
tion the latter part of October. 
In addition to the Pachuca agitator recommended by’ 
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Mr. Callow, we built a set of two mechanical agitators. 
These agitators consisted of a tank about 10 ft. long 
by 214 ft. wide and 2% ft. deep, in which revolved a 
horizontal shaft carrying a set of paddles. These agt- 
Priors were beit driven from one motor and required a 
total of 25 to 30 hp., inciuding motor, belt, and counter- 
shaft power loss. The agitators seemed to work well 
and had a combined capacity of about 60 tons of slime 
per 24 hr. 
Treatment of Round Table Feed and Tailing— 


Conclusions. 


J. On our slime, air agitation 1s not as satisfactory 
as mechanical. | 

2. ‘The canacity of one standard Callow cell is about 
15 to 20 tons of slime per day. 


co) 


3. The Callow machine produces a clean concentrate 
but does not give as clean a tailing as the Minerals Sep- 
aration machine. 

# The Cailow machine is more sensitive and re- 
quires closer attention than the Minerals Separation 
machine. 

5. The cost of repairs would probably be less on the 
Callow machine than on the Minerals Separation ma- 
chine. This cost. however, is comparatively small for 
either machine. 

6. The power required per ton treated in the Callow 
System is just about the same as that required in the 


as x . . 
M Mernais Sin iow eicline 


Saat reser sical 
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In all of these tests the original feed. was divided 
among the Callow rougher cells, operating in parallel. 
.\s a rule, there was one cleaner cell operating also. 
When this was operating the concentrate from the 
rougher cells went to it, the cleaner making a final 
concentrate and a middling which was returned to the 
system. The rougher cells made the final tailing. 

Treatment of mill tailing after grinding through 60 
mesh: | 

During the first few shifts the mechanical agitators 
at the Callow plant were used but it was soon found 
that they were not required—that the grinding miil 
gave sufficient and thorough agitation. 


Conclusions: 


1. Vhe capacity of the standard Callow cell when 
treating ground mull tailing is about 75 tons per day. 

2. No other agitation is required if the reagents cat 
he added ahead of the grinding mili. 

3. The use of acid seems to be of considerable ad- 
vantage. . 

4, On account of utilizing the grinding mill as an 
agitator the Callow machine requires less power than 
the Minerals Separation machine. 

5. The Callow machine is more sensitive and re- 
quires more attention than the Minerals Separatton 
machine. 

It was decided on the whole that the standard M. 


S. machine gave the better results. 
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lt was decided to remodel the plant for flotation 
and to scrap the round table plant. 

Q. 7. Will you now give a description of the re- 
modeled concentrator plant that was installed after 
that decision? 

A. J have here a flow sheet of the remodeled mill 
and also of the slime flotation plant, which will sup- 
plement my verbal description. 

The ore from Butte is receievd in 50-ton dump cars, 
and dumped into the concentrator bins. The concen- 
trator consists of eight 2000-ton sections. The ore is 
first crushed through 2 inches, then screened over one 
inch, and the one inch to two inch product is treated 
by jigs. These jigs make a concentrate and a mid- 
dling. The middling is further crushed and returned 
to the system. The minus one inch product 1s 
screened on 34 of an inch, and the oversize treated on 
another set of jigs, making a concentrate and a mid- 
ling. The middling is further crushed in rolls and re- 
turned to the system. The concentrate from these 
two jigs is finished concentrate and goes to the smel- 
ter. The undersize of three-eighths passes over a 5 
millimeter or 7 millimeter screen, and the oversize of 
that passes through a set of Evans jigs, which make a 
concentrate and a middling, the concentrate going to 
the smelter and the middling being crushed in the fin- 
ishing rolls, through one and a half millimeter. The 
undersize of the 7 millimeter screen passes in 1% mil- 
limeter screens and the oversize 1s treated by Evans 
jigs, making a concentrate and a middling, the mid- 
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dling being further ground in the finishing rolls men- 
tioned above, through 1%4 millimeters, and the con- 
centrate going to the smelter for treatment. The total 
undersize of the 14% millimeter screen passes through 
Anaconda classifiers, which -overflow the slime ma- 
terial approximately passing 8/100 of a millimeter. 
This slime goes direct to the Dorr thickening plant, 
where it is thickened to approximately 15% solids, and 
is then sent to the slime flotation plant. The overflow 
from this Dorr thickening plant 1s practically clear 
water. The spigot discharge from the Anaconda clas- 
sifiers, carrying material finer than 114 millimeters, 
with the bulk of the slime removed, passes over Wil- 
fley tables, where a concentrate is taken out and sent 
to the smelter and a middling is produced which goes 
to the grinding mills. These grinding mills consist of 
7% ft. diameter by 6 foot cylinder Hardinge ball mills 
in all sections except one in which there are 8x12 peb- 
ble tube mills. The crushed product from these mills 
goes to a Dorr classifier, from which the coarse sand 
is returned to the mill. The overflow from the Dorr 
classifier is approximately minus .25 millimeters, and 
passes to flotation. This product is fed by elevator 
into three standard flotation machines. The oil and 
acid are added ahead of the elevator which feeds these 
machines. The oil used is kerosene sludge acid, and 
sometimes we use wood creosote from the Cleveland 
Cliff Company, which is a hardwood creosote, and 
sometimes we omit the use of this; we use sulphuric 
acid. 
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QO. 8. Give the quantities of oil and acid. 

A. We use about three to three and a half pounds 
of sludge acid, and from six to eight pounds of 60° 
Be. sulphuric acid. 

me. Fer ton of ore fed? 

A. Per ton of ore fed to flotation. The Minerals 
Separation machines make a clean concentrate from 
the first seven spitzkasten, and a middling from the 
last seven, which is- returned to the feed to the ma- 
chines. A portion of the pulp is overflowed from the 
last three spitzkastens, together with the froth. I 
might say that these Minerals Separation machines 
are standard type inachines, having three foot square 
agitating compartments, and the usual form of spitz- 
Kasten. The agitators make 225 r.p.m., which gives 
a peripheral speed of about 1410 feet. They are driven 
By 150 h.p. motors, actually using about 90 h.p. The 
spigot product from the last spitzkasten is the final 
tailing, which is sent to the dump. The concentrate 
from the first seven spitzkasten is finished and goes 
fo Dorr thickening tanks and then to Oliver filters and 
to the smelter. This completes the treatinent of the 
Spigot product from the Anaconda classifiers. 

The slime which overflows from these classifiers is, 
as I said, thickened and passes to the slime flotation 
plant. This plant consists of 20 standard type Min- 
erals Separation machines of the same design as those 
used in the main mill. The first nine spitzkasten of 
these machines make a finished concentrate which is 
de-watered in Dorr tanks, followed by Oliver filters. 
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and sent to the smelter; the last five spitzkasten make 
a middling which is returned to the original feed of 
the machines. The spigot product from the last spitz- 
kasten is a final tailing, which is rejected. I might say 
that the 20 machines are fed in parallel. The oil used 
in the treatment of the slime consists of about three 
to three and a half pounds of sludge acid kerosene per 
ton of slime treated and about two and a half to three 
pounds of wood creosote, and about 15 pounds of 60° 
Be. sulphuric acid per ton treated. 

©. 10. What is the capacity of the slime flotation 
plant? 

A. The capacity is about 3000 tons. 

©. 11. What does the feed to that plant consist off 

A. The total feed consists of the current mill slime, 
which I have just described, plus a thousand tons, ap- 
proximately of what we call dump slime. This dump 
or pond slime is slime which has been accumulated 
from the time the plant started in 1902—the original 
plant, and it has been accumulated in ponds and is now 
being returned for treatment by flotation. 

Q. 12. Describe a little more in detail the concen- 
trate de-watering plant. 

A. The concentrate de-watering plant consists of 
three buildings, using 50x12 Dorr tanks of the stand- 
ard type. The upper building, called No. 1, treats the 
concentrate produced in the main mill and delivers 
that to six tanks. The overflow from this building 
passes to what we call the No. 3 building, which con- 
tains 10 fifty foot tanks, and the overflow from this 


ce 
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building passes to the ponds, as it still contains a small 
amount of concentrate which has not settled out. This 
concentrate is settled in the ponds, and is being brought 
back and will be subsequently brought back for treat- 
ment in the smelter. The slime flotation plant con- 
centrate passes to the No. 2 de-watering building. 
which consists of five 50-foot tanks. The overflow 
of this building goes, with the No. 1 building overflow. 
to the No. 3 plant. The spigot discharges of all these 
tanks pass to 13—12 ft. I should say 11% ft. diameter 
by 12 feet face Oliver filters. The filtrate water from 
these filters passes to the ponds, in order to save any 
concentrate it may contain, although it is practically 
clear water, while the cake passes on to a conveyor and 
is thence taken to the smelter for treatment. 

Q. 13. What you have described thus far is the 
copper concentrator plant? 

A. The copper concentrator plant. 

QO. 14. There is also a zinc concentrator plant? 

A. Yes, there is. 

MR. KENYON: I will now offer in evidence the 
two flow sheets introduced by the witness. 


Flow sheets admitted marked PLAINTIFF'S 
PeeeIBITS Nos. 242 and 243. 


©. 15. Will you please describe the zinc concen- 
trator? 

A. I have here a flow sheet of the large zinc ore 
concentrator which will facilitate the description. This 
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concentrator is designed to treat 2,000 tons of ore per 
day. 

©. 16. State first when it was erected. 

A. The erection was started in December of 1915 
and completed in August of 1916, and the mill put into 
operation at that time. 

Q. 17. And what ore does it treat? 

A. It treats the zinc ore from the Butte mines, to- 
gether with a small amount of custom ore from other 
districts. This concentrator was designed to treat 
2000 tons of ore. The crushing division is a duplicate 
of the crushing division of the copper mill, the ore be- 
ing crushed through two millimeters, and the only dif- 
ference being that in the zinc ore concentrator there 
are no jigs or tables. The crushing division simply 
crushes the ore through 2 millimeters and delivers it 
to the grinding division. 

Q. 18. There is no water concentration at all in the 
zine concentrator ? 

A. There is no water concentration there. The 
grinding division consists of seven Hardinge mills, of 
which five are used. These mills are the same design 
as those used in the copper mill, 714 feet in diameter, 
with six foot cylinders, using balls. The material is 
ground through approximately a .25 millimeter, and 
is then sent to the flotation division. The flotation 
division consists of six standard type Minerals Separa- 
tion machines of the same design as those in the cop- 
per mill. The oil and acid is added ahead of the con- 
centration machines. The following amounts of oil 


’ 


are used, these figures being the averages for January, 
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7, and are fairly representative of our practice: 

Sludge acid kerosene .7 pounds per ton of feed to 
the flotation division; wood creosote 2.7 pounds. This 
creosote at the present time is a mixture of Cleveland 
Cliff hardwood creosote, and a creosote which we are 
getting from cither the Georgia Pine Turpentine Com- 
pany or the Pensacola Company of Florida, a mixture 
of about half and half. The amount of sulphuric acid 
used is 22./ pounds of 60° Be. 

The overflow from the first spitzkasten of the six 
primary machines ts a finished concentrate. The over- 
flow from the next eight spitzkastens is what we call 
a rougher concentrate and goes to the two cleaner ma- 
chines. These cleaner machines are the same type as 
the six roughing machines. The last five boxes make 
a middling which is returned to the primary machines. 
The spigot from the last box of the rougher machines 
is a final tailing and is sent to waste. The cleaner ma- 
chineS makes clean concentrate from the first seven 
boxes and a rougher concentrate from the last seven 
boxes which is returned to the feed of the cleaner ma- 
chine?. The spigot from the last box of the cleaner 
machine is a middling which is returned to the feed of 
the rougher machine. The cleaner concentrate is set- 
tled in five fifty foot Dorr tanks, the overflow from 
these tanks being slightly muddy, is returned to the 
system as sluicing water. The spigot product is sent 
to an Oliver filter where it is dewatered, the cake go- 
ing to the cars for shipment to the zinc plant and the 
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filtrate being returned to the system. That briefly de 
scribes the zinc ore concentration. 

MR. KENYON: The plaintiff puts in evidence 
flow sheet produced by the witness and the same is 
marked plaintiff’s exhibit 244. 


Flow sheet admitted in evidence and marked 
PLAINTIFF’S EXHIBIT 244. 


Q. 19. Will you please state now a little more in de- 
tail what is the practice with regard to returning mid- 
dlings? 

A. In the copper mill in the treatment of what we 
caJl the sand feed, which is a product from the grind- 
ing mills, we make a clean concentrate from the first 
seven boxes of the machine and from the last seven 
boxes we make a middling which is.returned to the 
head of the system, of the flotation system. In the 
slime concentration we make a finished concentrate 
from the first 9 spitskasten and we return as middling 
to the head of the system the overflow from the last 5 
spitzkasten. In the copper mill it will be noted that we 
use no cleaner machines at all. In the zinc concentrator 
we use cleaner machines, giving the concentrate one 
cleaning. The first machines or primary machines 
make a finished concentrate from the first spitzkasten, 
and the next eight spitzkasten make a rougher concen- 
trate which goes to the cleaner machine and the last 
five spitzkasten make a middling which is returned to 
the feed to the primary machine, the spigot discharge 
from the last spitzkasten being a tailing. The cleaner 
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aout 
machines make cleaner concentrate from the first spitz- 


kasten, and a rougher concentrate or middling product 
from the next 7 which is returned to the cleaner ma- 
chines, and the spigot products from the last spitzkas- 
ten on the cleaner machine is returned to the primary 
machines and mixed with feed. 


Q. 20. Do you ever take into account the oil con- 
tained in the returned middlings in determining the 
consumption of oil in the process? 


A. We do not. 


©. 21. Why are middlings returned to the head of 
the same machine when they are so returned? 


A. Why, the middling really acts as a safety, you 
might say, between the concentrate and tailing, much 
the same as in the operation of a table it is not feasible 
to make a clean-cut concentrate and a clean-cut tail- 
ing. The recovery will be higher by cutting out a por- 
fon in between which is a little too rich to go as a 
tailing and a little too ¢lean to go as a concentrate and 
returning that to the feed, thus making a circulating 
load. And, for the same reason, we return middlings 
in the flotation process. 

© 22. Does that return of middlings result im 
economy of oil in the total process so far as you have 
observed ? 

mm No. 

©. 23. In the matter ot consumption of oil in the 
total process so far as you have observed, does it make 
any difference whether middlings are returned to the 


4298 Minerals Scparation, Liinited, et al., vs. 


Albert E. Wiggin. 


head of the same machine or are returned to a cleaner 
machine? 

A. I have observed that it makes no difference. 

Q. 24. You have spoken of a round table plant hay- 
ing been scrapped as an incident in the installation of 
the copper concentrator. Car give us from the ree 
ords of the company the total value of the entire plant 
that was scrapped to make way for this installation? 

A. Of the entire round table pliant? 

Oe 2a, Vice 

MR. KREMER: We object to that as incompetent, 
irrelevant and immaterial and meeting no issue in the 
case. 

THE COURT: It tends to show the displacement, 
the success of this system displacing others which 
seems to be a consideration. The objection will Be 
overruled. 

MR. KREMER: Exception. 

A. I understand that you want the value of the 
round table plant displaced? 

Q. 26. MR. KENYON: Of ail the plant that was 
displaced and scrapped and made useless by the iscsi 
lation of the copper concentration plant? 

A. The dismantled value of the round table plant 
which was displaced by the flotation after 21 months 
operation was $260,261.32. From this must be sub- 
tracted a value of $31,451.27 for the use of this build- 
ing in the electrolytic zinc plant, leaving a net dis- 
mantled value of $228,810.05. The dismantled value 
of the main concentrator replaced by flotation, as it 


a 
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appears on the books of the company today is $630,- 
288.18, making a grand total, including the round table 
and the main copper mill of $859,098.23. 


Q. 27. You have given, I believe, the oils, both as 
to character and quantity, that have been used in the 
flotation mill operations, both in the copper concen- 
trator and in the zinc concentrator, have you? 


A. I have given them approximately, yes, in my 
description. 


QO. 28. Have you ever in your experience noticed or 
known as a fact that where the percentage of sulphide 
minerals in flotation feed increased the amount of o1! 
had to be increased? 

me | have not. 

QO. 29. Have you ever followed any such rule of 
practice? 

i We have not. 

QO. 30. Have you figures that would illustrate the 
contrary of that? 

A. I have here some figures made up from the 
month of January, 1917, showing the amount of oil 
used in the treatment of copper sand and of copper 
slime and of zinc ore. I might state here that in de- 
scribing the copper mill I omitted to say that a certain 
amount of slime is returned to the main mill for treat- 
ment with the sand. All of the slime does not go to 
the slime plant. I also have the— 

Q. 31. (Interrupting.) About what amount is re- 
turned approximately? 
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A. About one-third of the slime produced is re- 
turned to the main mill for treatment. 

Q. 32. About one-third of the current slime? 

A. About one-third of the current slime. The re- 
maining two-thirds passes to the slime flotation plant. 
The total sulphide contained in the three products, that 
is the copper sand, the copper slime, and the zinc ore 
for the month of January, taken from our assay sheets 
is as follows: The copper sand contained 10.3 per 
cent total sulphide; the copper slime contained 12.8 
per cent total sulphide; and the zinc ore contained 38.6 
per cent total sulphide. The amount of oil used in the 
three cases was as follows: The copper sand, total oil, 
3.5 pounds per ton of feed treated by flotation; copper 
slime 5.5 pounds; and the zinc ore 3.4 pounds. That 
is the zinc ore which contains very nearly four times 
as much total sulphide as the copper sand used one 
tenths of a pound less total oil per ton of ore treated. 
The amounts of acid used were as follows, based on 
60° Be. suiphuric. Copper sand 6.8; copper slime 13.8 
and zine ore 22.7 per ton of ore treated by flotation. 

Q. 33. Why did the copper slime require more oil 
than the copper sand? 

A. I presume that i1t- was due to the presence in the 
slime of considerably more aluminous clay material 
which probably absorbed the oil and I presume rend- 
ered it useless for flotation purposes. 

QO. 34. Now as to the extent of use of this flotation 
process at the Anaconda mill, will you please as an ex- 
ample give us from the official records of the company 
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the total tonnage fed to the copper concentrator for 
the year 1916, of ore for concentration treatment? 


A. The total tonnage of copper ore treated during 
the year 1916 in the copper mill was 5,030,350 tons 
containing 296,112,514 pounds of copper. 


Q. 35. And what percentage of that amount of cop- 
per was actually recovered by mill operations during 
that year? 


A. There was actually recovered of this copper 
95.448 per cent. 

©. 36. Now, as to the flotation part of the opera- 
tion that year, leaving out the wet concentration oper- 
ations of the upper part of the mill, what was the total 
feed to flotation from newly mined ore during 1916? 

fe ihe total feed to flotation? 

i o/. | refer to the copper concentrator of course. 

A. The copper mill, the total feed to flotation in 
the copper mill during 1916 from newly mined ore was 
3,800,750 tons. 

Q. 38. The copper content of that tonnage? 

A. Containing 106,339,156 pounds of copper. 

Q. 39. And what was the tonnage of the concen- 
trates recovered by the flotation plant? 

A. The concentrate recovered by the flotation plant 
from this feed’ amounted to 576,417 tons containing 
99,962,700 pounds of copper. 

Q. 40. What was the percentage of recovery by that 
part of the plant, the flotation part? 

A. The percentage of recovery of the flotation 
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plant was 94 per cent of the copper contained in the 
feed to the flotation plant. 

Q. 41. Now, as to the zinc concentrator, what was _ 
the total tonnage from the time the zinc concentrator 
started operation until the present time—lI believe your 
figures are down to the present time, are they not? 

A. Yes. The total ore treated by the zinc concen- 
trator from the time the small concentrator started in 
January, 1916, up to April Ist of the present year was 
292,493 tons, containing 78,308,337 pounds of zinc. 

©. 42. What was the recovery of the zinc in per- 
centage of the zinc in the feed to the zinc concen- 
trator? 

A. The recovery of the zinc in the zinc concentrat- 
or during this period was 92.8 per cent. 

©. 43. What was the grade of that zinc? 

A. Approximately 33 per cent zinc. — 

QO. 44. Will you tell us please what use is made cf 
that concentrate, what value it has? 

A. This concentrate 1s roasted and then treated 
with dilute sulphuric acid, the zinc going into solution 
and from the solution the zinc is later precipitated 
electrolytically. 

©. 45. What is then done—where is that done? 

A. The roasting is done partly in Anaconda and 
partly in Great Falls. The leaching and electrolytic 
work is done entirely in Great Falls. 

QO. 46. Has zinc of that grade any value for smelter 
purposes, ordinary smelter purposes? 

A. T understand it has not. 
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Q. 47. Its value then is dependent upon the elec- 
trolytic process by which the zinc is purified? 

me, it is. 

QM. 48. Prior to the installation of the flotation 
plant which you have described how was the concen- 
tration effected at the Anaconda mill? 

A. You refer to the copper mill? = 

Q. 49. The copper mill, yes. 

A. The concentration was effected entirely with 
jigs and tables, with a round table treatment of slimes 
coming in about 1914. 

©. 50. Entirely water concentration? 

A. Fressomethrrs, + Entirely water concentration 
Q. 51. I believe, Mr. Wiggin, you have not given us 
the grade of the copper concentrate that is produced in 
the copper concentrator. Have you those figures for 
Ine year 1916° , 
A. You mean the total concentrate? 
Q. 52. The total concentrate from the copper con- 
centrating mull? 
A. The ##4 concentrate from the copper concen- 
trating mill for the year 1916 had the following analy- 
_sis: Per cent copper 8.072; ounces of silver per ton 
v p.186: ounces of gold per ton .0168; per cent SiO2 

Oo; per cent FeO 33.7; per cent sulphur 32.8; per- 

centage Al203 5.2; CaOfz. 

Q. 53. You say that the grade of the copper con- 

centrate, so far as the copper is concerned, is 8.07? 

ome 1 CS. 
©. 54. Is that a low grade? 
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A. No, that is a gerade of concentrate which is suit- 
able for our smelter. [t would be considered low cop- 
per in comparison with ores carrying less iron than 
the Anaconda ore carries. The Anaconda ore carries 
a great deal more iron than ores in Utah and Arizona 
for example. There the concentrate may run as high 
as 20 to 30 per cent copper, but the insoluble would be 
about the same as our insoluble. This concentrate is 
concentrate which is most suitable for smelting treat- 
ment at our plant. If we made it any cleaner it would 
be an expense to us to add silica to it. I might say 
that we could make any grade of concentrate we de- 
sired, that is up to a point where we eliminated all free 
silica. 

Q. 55. You purposely seek to attain about the 
grade 8.07? 

A. We do. I might explain that the grade its not 
based on the copper, it is based on the content in iron 
and insoluble, and the copper takes care of itself. 

Q. 56. Will you now, from the original records of 
the company, let us know what the total tonnage of ore 
treated was from the time the mill was started until 
the 31st of December, 1915, which you say was by 
water concentration ? 

A. The Anaconda concentrator first started opera- 
tions in February, 1902, and the total amount of ore 
treated from that time through December 31st, 1915, 
was as follows: 35,877,044 tons containing 2,408,629, - 
436 pounds of copper. 

©. 57. Of this copper content, how much was actu- 
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ally recovered by the processes of concentration that 
were actually employed? 

A. There was actually recovered as concentrate 
Mroueh December 31st, 1915, 11,893,536 tons. 

Q. 58. Translate it into pounds? 

A. That is the tons of concentrate, containing one 
—containing 1,885,859,368 pounds of copper. 

Q. 59. On December 31st, 1915, what had this wat- 
er concentration process resulted in in the way of re- 
jects then present and existent in the valley below the 
mill? Answer from the records of the company? 

A. The sand tailings produced in the mill were 
piled just below in the valley and it is estimated that 
that pile contained on Dec. 31st, 1915, 17,000,000 tons 
of tailing, carrying .65 per cent copper, or a total of 
221,000,000 pounds of copper. And in addition to that 
there had been saved a certain amount of slime from 
the mill before the round table plant was installed and 
it is estimated that the slime pile on the first of Janu- 
ary, 1916, contained the following tonnage: 833,758 
tons, containing 36,031,725 pounds of copper. 

Q. 60. And are those the slime tailings that you are 
now treating in the slime plant at about the rate of one 
thousand tons per day. 

ee ley are. 

O. 61. Now, assume that through the years from 
1902 until the 31st of December, 1915, on the tonnage 
that was actually treated at the mili by water concen- 
tration, from year to year, the processes actually oper- 
ating in your copper concentrator during the year 1916. 
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and giving the recoveries then made had been applied 
and utilized, what would have been the additional re- 
covery of copper from that tonnage over and above the 
recovery that was actually made, the figures of which 
you have given us? 

MR. KREMER: To which we object for the reason 
that it is incompetent, irrelevant and immaterial for 
any purpose, as it would not even tend to prove that 
which counsel had offered it to prove, namely, utility. 
For the further reason that it has not been shown that 
the witness knows the various processes which have 
been conducted in the plant of the Anaconda Company 
since the plant started or since the first date men- 
tioned, February Ist, 1902. 

THE COURT: Well, it is merely another way of 
getting at what could be gotten out of those tailings by 
flotation: Perhaps he has given enough data already, 
but I think he can answer. The amount of weight it is 
entitled to is another question. Objection overruled. 

Defendant excepted. 

A. In answering your question I might say that in 
giving the total copper recovered by water concentra- 
tion from the time the mill started in 1902 through De- 
cember 31st, 1915, I gave the total pounds of copper 
that was recovered in the form of concentrate and 
treated in the smelter. I might add to that the amount 
of copper that had_been recovered in the form of slime 
in the ponds and returned to the smelter for treatment, 
and also the amount of copper that had been recov- 
ered from the tailing pile by the leaching process up 
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to January first, 1916, which will give a total recov- 
ery of copper up to that time of 1,945,977,851 pounds. 
Now, if we take the tonnage of ore treated during this 
period, which was 35,877,044 tons, containing 2,408,- 
629,436 pounds of copper and apply to it the recovery 
which was actually made in our concentrator during 
the year 1916, the flotation process having been in full 
operation during the entire year— 

Q. 62. What percentage? 

A. A percentage of recovery of 95.448, which was 
the actual recovery for the year 1916—we would have 
recovered from this tonnage of ore containing the 
®iven amount of copper, 2,298,988,624 lbs. of copper, 
Or an excess recovery if we had used the process of 
flotation which we now have during this entire period, 
aver and above the recovery which we actually made, 
including what slime has been smelted and what tailing 
has already been leached—an excess recovery of 353,- 
010,773 lbs. of copper. 

O. 63. What would have been the value of that 
copper at the average market price for copper current 
during that term of years, figured with reference to 
die tonnage treated at the mill from year to year, less 
a reasonable charge for the cost of treatment? 

A. If we determine the average price of copper for 
that period as applied to copper produced at Anaconda 
by taking the average yearly quotations from the En- 
gineering and Mining Journal, which is considered a 
standard, and apply these yearly quotations to the 
pounds of copper treated during that year, and then 


; 
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average the entire period, from 1902 to 1915 inclusive, 


we get an average price for copper of 14.8 cents per 
_ pound. If we deduct from this 4 cents to cover the 
treatment charge for smelting and converting, that 
leaves a net value of 10.8 cents per pound, and apply- 
ing this value to the three. hundred and _ fifty-three 
million pounds of copper which we would have recov- 
ered if we had had the flotation process in operation, 
gives a total value for this copper of $38,125,163.09. 

Q. 64.. Would that allowance for the cost of treat- 
ment be liberal? 

A. I think four cents is a liberal allowance—that 
is four cents per pound of copper recovered is a liberal 
allowance for smelting and converting of the concen- 
trate. I might say that the refining and marketing 
charge would be taken care of by the amount of silver 
which would have been recovered, and which we are 
neglecting in this calculation. That would amount to 
approximately 2 cents per pound of copper. 

Q. 65. Now, you say that on January Ist, 1916, 
there was in the slime ponds as a reject of prior pr9g- 
cesses, according to the record of the company, 839,- 
758 tons? 


Se LES. 
Q. 66. Containing 2.16% of copper? 
i. es. 


Q. 67. Totaling 36,031,725 pounds of copper? 

A. That is right. 

Q. 68. Now, valuing that as an asset today from 
the point of view of its susceptibility to recovery of 
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that copper by the flotation process at present prac- 
tised in the mill, what would be a fair percentage of 
recovery attainable on those lines? 

A. If we consider that these slimes at present con- 
tain some oxidized copper, having been exposed to the 
weather for a good many years, we can figure, I think, 
safely, a .5% copper tailing in the treatment of this 
slime. I might say that in the treatment of the current 
mill slime which has not been exposed to the weather 
our tailing averages around..25 to .30% copper, so | 
think .5 is a liberal allowance. And assuming that a 
12% copper concentrate, with a feed running 2.16, 
which is the content of the slime, and calculating the 
recovery, we find that from this slime we will recover 
in the form of concentrates 28,800,000 pounds of cop- 
per. If we assume a 20 cent market for this copper 
(and I might say that part of this copper has been re- 
covered during 1916 and so far in i917 andthe rest 
of it will be recovered in the next months approximate- 
ly so that probably 20 cents would be a fair market 
value for the copper, considering the fact that it has 
already sold above 30 cents for part of the period and 
if we subtract from 20 cents 6 cents a pound to cover 
the cost of treatment and smelting and converting and 
allow the silver content, which would amount to ap- 
proximately 2 cents a pound, to take care of the refin- 
ing and selling, that would leave us a value of 14 cents 
a pound for this copper. That would make the 28,- 
800,000 Ibs. of copper worth $4,032,000. 

MR. KENYON: The witness is yours. 
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X-Q. 69. Mr. Wiggin, you gave some figures, I 
think, of January, 1917, on the amount of oil and acid 
relative to sulphide in the copper slime, copper sand 
and zinc mills. Was that with reference to January, 
HO 

A. Yes, January, 1917. 

X-Q. 70. Now, can you furnish a daily record for 
that month of the different plants, showing the amount 
of these different reagents and also the dilution of the 
pulp and the assay of heads, concentrate sand tailings, 
daily? 

A. I can furnish a daily record of the amount of 
oil used, but I might explain that in this way: that the 
amount of oil used on each shift is determined by the 
operator—by what we call the reagent man, by mak- 
ing measurements in the reagent tanks. These meas- 
urements are not accurate; they are approximate. At 
the end of the month we average these different de- 
terminations, and compare them with the actual 
amounts of oil used as measured from the large storage 
tanks. Then we distribute the actual amount used be- 
tween the copper sand and copper slime in proportion 
to the daily readings, and I would say that these daily 
readings do not check exactly the actual amounts used, 
as it is impossible to make an accurate reading in the 
reagents, but they do check fairly closely. The total 
amount of oil used from the large storage tanks is de- 
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termined accurately, and the distribution is made in 
accordance with the daily shift readings of the reagent 


men. 


X-Q. 71. You mean that the oil consumption shown 
by these daily readings does not check up with the 
actual amount of oil consumed as shown by the read- 
ings on the big tanks? 


me Not exactly, no. 
X-Q. 72. How near? 


A. Well, I have a month here; take this month of 
January, and consider the sludge, for instance, in the 
freatment of the sand in the concentrator. The aver- 
age of the daily readings is 3.25. The average of the 
actual pounds, as calculated from the storage tanks 
and distributed in proportion to the average of the 
Baily readings, is 3.37; 3.25 against 3.37. The creo- 
sote is .30 against .27. 

X-Q. 73. Do you keep these shift figures so that 
you can produce them so that there would be a way of 
comparing the amount of oil used upon each day? 

A. We keep these figures for one month back, and 
[am not sure whether I could get January or not. We 
have two copies made; one is sent to me and the other 
is kept by the operating superintendent, and we keep 
them for one month back. The reason we do not keep 
them longer is because they become too bulky. 

X-Q. 74. These figures that you gave are monthly 
averages? 


A. ‘They are the actual monthly averages. 
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X-Q. 75. Can you give those daily figures for an 
actual month? ; 

A. I can give them for any month. 

X-Q. 76. Those figures are the only ones _ that 
would enable any comparison to be made with refer- 
ence to the relation of oil and acid to sulphide on the 
same ore from day to day, aren’t they? 

A. Well, you mean the daily readings are the only 
ones? 

X-Q. 77. Yes; otherwise we would have to proceed 
with the monthly averages over a long period of time, 
wouldn’t we? 

A. Yes; but this month of January is typical. ] 
am sure that any other month would show practically 
the same relation. I would be glad to get them if you 
desire. 

X-Q. 78. Well, do that then, please. 

A. What month would you like? 

X-Q. 79. This month, last month, or the month be- 
fore? 

A. Just one other. month? 

—X-Q. 80. Yes. 

A. March or February? 

X-Q. 81. March will do. And the assay of heads, 
tails and concentrates as to iron, copper and insoluble, 
in the case of the copper. 

A. We do not determine all those things daily. J 
will tell you how we get those assays; the samples for 
each day are saved until the end of the month. The 
copper is determined daily, but the analysis is determ- 
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ined oncé a month on the combined samples made up 
from the daily samples. 

X-Q. 82. Well, you can give me the copper daily: 

A. Ican get the copper daily. 

X-Q. 83. That will be the copper in the heads, tails 
and concentrates? | 

A. Yes, [ can give you that daily. 

K-Q. 84. And with those—will those figures show 
the dilution ? 

A. I don’t know whether we keep the density of 
the pulp in the slimes plant now. We used to keep it, 
but | don’t think we do now. 

X-Q. 85. And in the sand plant? 

A. lam not sure; I don’t think we keep it now. 

X-Q. 86. tlow about the zinc plant? 

A. We don’t keep that daily, [ am syre; we have 
kept all those figures over different periods of time un- 
til they had served their purpose. The density in the 
Slime concentrator varies a great deal, because we are 
treating the dump slime there, bringing back a thou- 
sand tons dry a day. The density in the sand plant 
varies very little. The density in the zinc concentrator 
varies considerably. 

X-Q. 87. You have a leaching plant in operation, 
haven't you? 

A. We have a copper leaching plant. 

A-Q. 88. And was that in operation before flota- 
tion was introduced ? 

A. I will just make sure of that. The leaching plant 
was put into operation in May, 1915, and the first sec- 
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tion of the concentrator remodeled for flotation was 
put into operation just about the same time, but I could 
not say exactly whether it was after or before. 

X-Q. 89. The leaching plant is still operating? 

A. It is still operating. 

X-Q. 90. Efficiently? 

i Yes. 

X-Q. 91. What material are you treating in the 
leaching plant? 

A. The accumulated sand tailings. 

X-Q. 92. The same material that is in the sand de- 
partment of the flotation, the sand copper— 

A. Well, it is not exactly the same material. The 
material that we treat by leaching 1s the 17 million tons 
referred to in my testimony as having been accumu 
lated from the mill. It is a tailing made on jigs and 
tables in the old water concentration system. 

X-Q. 93. And by leaching you are attacking these 
17 million tons? | 

A. Yes. , 

X-Q. 94. By the way, what is stove oil; I forgot to 
ask you; it 1s a petroleum oil, isn’t it? | 

A. I understand so, yes. 

X-Q. 95. Is that one of the oils that you are using | 
in flotation? t 

A. We don’t use it now, no; we used it in the ex- 
perimental work. 

X-Q. 96. What are you using now? 

A. We use sludge acid, kerosene and creosote oil. 
Tt is a hardwood creosote. We also use sulphuric 
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acid. In the treatment of the sand we sometimes use 
creosote and sometimes not. At the present time we 
are using nothing but sludge acid kerosene. 

X-Q. 97. How about the zinc plant? 

A. In the zinc plant we use creosote. We use noth- 
ing—we have used nothing but Cleveland Cliff creo- 
sote and sludge acid kerosene. At the present time we 
are using sludge acid kerosene and a mixture of Cleve- 
land Cliff creosote and the creosote which we get from 
the Pensacola Company; it is their No. 350 oil, I think. 

X-Q. 98. In the testing period that you have told 
about you used several different petroleum oils, stove 
oil and some others? 

A. Yes, in the testing period we used several dif- 
ferent forms of sludge acid, too, obtained from differ- 
ent refineries. j 

X-Q. 99. And these petroleum oils produced the re- 
sult aimed at, didn’t they? 

E No. 

X-Q. 100. That is, notwithstanding that you have 
found others that you think better? 

A. No, not all of them; some of them gave us very 
poor results. 

X-Q. 101. Which ones gave fairly efficient results? 

A. The only two sludges ,that gave good resuits 
were a sludge from the Grmted-O1l Company, and a 
sample that we obtained from the Standard Oil Com- 
pany. Theteatter Wien we tried to duplicate this, 
sludge awhich gave us very poor results. 

X-Q. 102. You referred to using—my note looks as 
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if it was crude oil. Did you ever use crude oil and 
stove cil? 

A. I don’t think we ever used crude oil. Fuel oil 
is sometimes called crude oil; we have tried that. 

X-Q. 103. Argol, what is that? 

A. That is a tartrate. 

X-Q. 104. It is a chemical? 

x Wes. 

X-Q. 105. Have you got any results which you ob- 
tained using stove oil and fuel oil, either alone or in a 
mixture? 

A. Yes, we have all those results; | think those re- 
sults were given in the paper I published in the A. 1. 
M. E. If anyone has a copy of that here— 

X-Q. 106. Here is a copy. 

A. Well, this does not show it either, because this 
is a summarized account of our work, and in order to 
show the results we got in our first preliminary period 
1 would have to go back to the original coi pany rec- 
ords, which | can do. This paper shows results when 
using stove oil, but | might say that we never consid- 


ered stove oil as a flotation oil—and we do not use it 
now and have not used it since the plant started on 
large operations. 

X-Q. 107. When the middlings are sent to he clean- 
er or the rougher concentrate whatever it is called, do 
vou add any extra oil to treat that in the cleaner? 

A. No. You refer to the zinc concentrator? 

X-Q. 108. Yes. Then how is it that the oil and 
middlings which are returned to the head of the rough- 
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er machine have no effect in helping along flotation; | 
don’t know that you put it just that way, but that was 
the impression [ got. 

A. | could not say whether it has any effect or 
not. We do not consider it in our computations of 
the amounts of oil used. 

X-Q. 109. In fact you have no reason to segre- 
Mate Out the effect of the oil coming from this 
source, from the middiings, from the new oil; all you 
are concerned with is just how much oil you have 
to add? 

fm We have no reason to segregate it and never 


have determined it. 


RE-DIRECT EXAMINATION, 
Py vu. KENYON: 


R-O. 110. Mr. Wiggin, this kerosene sludge or 
Sludge acid kerosene as it has heen variously called 
Sis that kerosene? \ 

A. No, that is a by-product from the refining of 
kerosene. 

R-O. 111. Does it contain kerosene? 

A. It may contain a small amount of kerosene. 

Seoell2Z, Not in any notable extent? 

A. It certainly wouid not contain kerosene to anv 
extent, because the refineries could not afford to lose 
their kerosene in that way. I[t is simply the impuri- 
ties taken out of the kerosenc, and it is sold at a very 


cheap price. We have never detected any kerosene in 
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it, although we have detected a colorless liquid at times 
in some of the shipments, but I could not say what 
it was. It was not kerosene. 

R-Q. 113. Is the solid feed to your copper flota- 
tion plant constant or is it variable in character? 

A. It is quite constant; the,only variation is due 
to the human, variati ee iafitesal 2; that is we have 
men feeding the ore aand there is a certain variation 
due to that. 

R-Q. 114. This leaching plant that you have spoken 
of, it is a plant of considerable extent and cost? 

A. Yes, it is a plant that will treat about 250% 
‘tons of sand tailings a day by the leaching process. 

R-Q. 115. What was it originally built for par- 
ticularly ? 

A. It was built originally to treat the sand tail- 
ings as produced from the mill the current tailings. 

R-Q. 116. About how long before the M. S. flota- 
tion process? 

A. The testing work and the idea of building the 
plant all came before we tested flotation. 

-Q. 117. And when flotation was tested it was 
Seorettcese as the process, and the plant for treating 
the current mil! tailings, was it? 

A. 1taae: 

R-Q. 118. And this leaching plant was diverted 
to the purpose that you have mentioned? 

oe Whe es, 

R-Q. 119. Now, one more matter. You fav 
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spoken of a round table plant. Did that imvolve an 


invention of your own? 


A. Well, partly, yes. The patent for the round 
table is partly in my name. 


R-Q. 120. You were a joint inventor with some- 
one else? 

A. I was. 

R-Q. 121. And it was patented? 

A. It was patented. 

R-Q. 122. And was it better or worse than prior 
water concentration processes? 

A. it was better than any other machine we tried, 
and we tried, | think, all the modern slime concentra- 
tors. 

kR-Q. 123. And had you hopes of reward and per- 
haps wealth from that invention? 

A. [| had some hopes until flotation came along. 

R-Q. 124. What did flotation do to it? 

A. It put it out of business practically. The best 
we could do on the slime with the round table was 
about a 1.1 of Cu. tailings, and in our experiment with 
the flotation process, we got tailings as low as .15, 
and we are at present making tailings running around 
.3 from the current slime, and in one month the tail- 
ing ran as low as .23 when treatingelmne, 

R-Q. 125. Was this round table invention installed 
anywhere else, or used anywhere else? 

fe It was not. 

R-O. 126. Was it about to be at that time? 
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A. We were just starting to put the table on the 
market when flotation became known through this 
part of the country and was being adopted. 

R-Q. 127. And you then desisted from that effort? 

me We did) yes: 

WINN SS fe eusi: 


WILLIAM MASON GROSVENOR, resumed the 
stand, testified as follows: 


RE-DIRECT EXAMINATION, 
BY MR. WILLIAMS: 


R-O. 176. There was some uncertainty in my mind 
as to the meaning of yéur testimony relative to the 
effectiveness of a single adsorption layer in produc- 
ing attachment and flotation. Wiull you explain this 
more fully? 

A. If, as | understand it, a single adsorption layer 
would appear at—let us say the interface between the 
puip and the bubble—if there were only such a layer, 
or, to put it in another way, if the layer were only of 
the thickness that would be regarded as a single ad- 
‘sorption laver, the effect would in my opiion be sub- 
stantial adirect attachment to the air in the sense that 
such a single layer would be formed [ think, not with 
otl—that is speaking of oil as | defined it, an insoluble 
matter. With the insoluble matter, it 1s my concep- 
tion that there must necessarily be two adsorption 
layers, that the oil must have on the one side of it the 
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air, on the other side of the aqueous pulp, and that 
those two interfaces each, in every definition which 
has been used by the experts for the defense, must 
be regarded as an adsorption layer. Then 1f now 
we assume the amount of oil to be increased beyond 
the mere presence of these two layers, we get the 
slight amount of oil in bulk as distinguished from 
layer oil present between these two layers, and that it 
is more or less free to move about the bubble as des- 
eribed by Prof. Bancroft, seeking one portion or an- 
other of the bubble, moving between these two layers. 
In my cross examination I may have spoken of the 
effect of an adsorption layer on promoting attachment. 
{ understood the question then to be the effect in 
promoting the coming of .a mineral into the interface, 
whether it is a single or a double interface. I do not 
disagree with the statement that the presence of such 
a layer promotes readiness of attachment, merely 
that it decreases the force of such attachment. Speak- 
ing of the amount of oil, IJ feel that the presence of 
oil between these two interfaces (permitting this move- 
ment of oil around the bubble) may be so small as 
to be negligible, so far as accumulating a mass of 
material on one side of the bubble is concerned. And 
the point of necking out of which I have spoken, — 
is the point where that amount of oil in bulk be- 
tween these two layers becomes sufficient to per- 
mit the outer layer to be separated so far from the 
inner layer that a strain upon the particle (owing 
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to the sudden movement of the bubble), permits the 
oil to neck outward and draw off into a thick neck, 
which has relatively as indicated in my testimony on 
direct, perhaps five miligrams of attachment power as 
compared with 30 or 40. Does that make it tntel- 
ligible? 

R-Q. 177. The 30 or 40 mm. being applicable to 
what condition? — ) 

A. To the condition where there was in the case 
of 30 substantially no excess of oil between the layer 
and in the case of 40 substantially no oil at all. 

WLIINESS (2 CUSED. 


IRA L. GRENINGER, recalled, testified as follows: 


DIRECT EXAMINATION, 
BY DER, KENYON: 


(Ome Mr. Greninger, on April 29th, 1917, you 
were one of a party representing the plaintiffs here 
who visited the defendant’s mill? 

A. I was. 

Q. 2. And on that day you inspected the process 
there in operation? 

Ay Aedid: 

Q. 3. Will you please describe that processja@ 


= 


you saw it and briefly what you observed with respect 

to it? @g 
A. I think the flow sheet has already been proved 

hy the defendant’s witnesses. a 
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4. What is the exhibit number? 

Me Detendant’s exhibit 222. On the day that we 
inspected the plant I found the flotation feed after 
having passed from the wet concentration section of 
the mill, was reground and divided into seven cuts 
each one of the seven portions going to one of the 
machines heretofore referred to as pyramid machines 
or roughers. These machines produced a rougher con- 
centrate on the first three spitzkasten, which was quite 
slimy and apparently very low grade for a zinc con- 
centrate; and this concentrate was retreated on the 
first of the retreaters which 1s marked on this exhibit 
“No. 1 cleaner.” The tails from these machines were 
returned to the roughers or the elevator which dis- 
ttibuted the original feed and the middlings to the 
roughers. ‘The concentrate from this first cleaner was 
retreated in the second cleaner which is one of the 
pyramid machines which is marked on this exhibit 
© No. 2 cleaner.” [ think the first three spitzkastens 
@f this machine, that is the product from the first 
three spitzkastens, was carried to the third and final 
cleaner which produced finished concentrate, the fourth, 
fifth and sixth and seventh spitzkasten on each of the 
pyranud machines produced a middling, the water level 
being very high in these spitzkasten, and a great 
amount of gangue slime was carried over with the 
mineral and was returned to the head of the pyramid 
machine or roughers. 

©. 5. What was the effect of a very high level 
of water in these last four spitzkasten? 
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A. It carried a very large portion—it in any case 
or all cases where such a level is maintained, carries 
a large portion of gangue slimes, that is the finer par- 
ticles of gangue and clayey material that was con- 
tained in the ore, back to the original feed where it 
would be mixed with the new feed. Finer particles 
of gangue, slime and the clay floating near the surface 
of the water would be carried over and go back with 
the middlings. Anything floating near the surface of 
the water would go over under those conditions. This 
overflow of gangue slimes would be still further im- 
creased by tailings returned from each of the cleaners 
and the overflow from the final treatment of the ore 
which was had in a set of Callow cells. The concen- 
trate from this Callow cell which was undoubtedly 
very low in grade, although I do not know the grade, 
would also carry a large percentage of gangue slimes 
which was also returned to the head of the rougher 
machines. Does that wholly answer your question? 

Q. 6. You say that there was a very large quan- 
tity of middlings. In comparison with what was the 
quantity very large? 

A. In comparison with the total of new feed, and 
was apparently by the amounts carried over, especially 
by the spitzkasten of the pyramid roughers, that is the 
4th, 5th, 6th and 7th spitzkasten. 

QO. 7. Enumerate again if you will the several 
sources of the middlings returned as the plant was 
operated that day? 
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pa Grenier. 


A. The 4th, 5th, 6th and 7th spitzkasten of each 


pyramid rougher. 
me. Of cach one of one to seven? 


A. Yes, of cach one of one to seven, the tails from 
each of the cleaners and the overflow from the Cal- 
low cells, where the tailings from the pyramid machines 
received their final treatment. 

©. 9. ‘The finer parts of the gangue, the finer and 
fighter parts of the gangue, the clays for example. 
in the gangue, clays of the pulp would have a tend- 
ency to accumulate in this returned feed circuit, would 
they ° 

A. 1 think they would have a tendency to build up 
to an extent far in excess of the amount of such 
material carried in the original ore. 

©. 10. Had you any means of judging of the re- 
jative quantity of returned middlings fed to the head 
of the machine as compared with the new feed to 
the head of the machine? 

fm Wot visually. 

©. 11. Was it an unusually large quantity? 

A. That is J mean by that, not where the two 
streams joined, | didn’t see that where the two streams 
joined. The quantity was unusually large by observing 
them at their sourcees—That is where they left the 
Spitzkasten, but a comparison of the two streams 
where they joined, I did not see. J did not see them 
at that point. 

©. 12. As compared with standard M. S. practice 
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with which you have been familiar was the amount 
of that return middling large? 

A. Yes, very much larger than ever I had seen 
used in my experience. 

Q. 13. Very much larger than any you have ever 
seen used? 

A. Yes. 

Q. 14. Now please describe the concentrate that 


s 


came over from the first spitzkasten of the first cleaner 
machine to each rougher machine from the point of 
view of your knowledge and experience of standard 
Minerals Separation practice? 

A. The concentrate was a mineral froth, I would 
say a typical froth of the patent in suit, with indi- 
cations of a degree of over-oiling, the degree of over- 
oiling did not seem so marked as I would have ex- 
pected knowing the condition of oiling at that time 
and knowing the amount of oj being introduced 
into the plant. 

Q. 15. What were these conditions of over-oiling ? 

A. Well I think the records show that the amount 
vf oil added to the ore per ton on that day was 
something like 26 pounds. 

Q. 16. And what were these indications of over- 
oiling that you speak of observing? 

A. It was a sort of glassy appearing film on the 
concentrate—that is on the froth as a whole. 

Q. 17. How did the consecutive froths compare 
with one another in that regard, the first, second 
and third of each rougher machine? 
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A. The first, second and third were very much 
alike to my recollection. Of course aiter the third spitz- 
kasten had been passed the conditions were altogether 
different in the fourth. There was no chance for com- 
parison between those two, between the third and 


fourth? 


QO. 18. Now, how did the appearance and char- 
Meter of the froth in the 4th, Sth, 6th and 7th spitz 
kastens appear with that in the ist. Gud and Sides 


the rougher machine? 


A. The froth in passing off, so fast in such a 
ereat volume of water did not give time for it to 
accumulate in any way that would make it possible to 
compare the two, where the froth was formed. it 
seemed very low grade and whitish in appearance, and 
was carried over, as | stated before, with a large 
amount of water. 

Q. 19. Irom your observation of the process as 
practiced in the mill that day and the experience you 
have had with standard Mincrals Separation prac- 
tices, what is your opinion as to the identify or non- 
identity of the two processes ! 

A. I consider the process was that of the patent 
in suit. 

©. 20. You regard the two processes as substan- 
tially identical? ) 

A. I do. 

QO. 21. And the results you observed on that day 
as compared with the results with which you are 


— 
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familiar in standard Minerals Separation practice, how 
do they compare? Were they substantially the same 
in kind or substantially different in kind? 

A. Substantially the same in kind although the 
grade of zinc in the final concentrate was not what 
one would expect from the first class practice but was 


combined with a vast amount of slime which was re- 
turned in all cases. While some of this slime 1s dis-9 
pensed with it cannot all be thrown out and some of 
it is bound to go with the concentrate, making a low 
grade zinc concentrate. 

Q. 22. From your observation on that day is it your 
opinion that these results were inferior or superior 
to the Standard Minerals Separation practice metal- 
lurgically? 

Fe hey were inferior 

QO. 23. How would you explain the fact that any 
metallurgical result at all was obtained in that pro- 
cess on that day with the amount of oil that was 
used? 

A. First, by the absorption of oil by the vast 
amount of gangue slime returned into the circuit and 
second by the fact that when you consider the large 
proportion of the oil to have been absolutely useless 
to obtain any effect, either good or bad, in flotation. 
A portion of the oil was of a nature that caused it to 
congeal on being added to water of ‘the ordinary 
temperature, that I think being the paraffin portion 
of the mineral oil which to my mind would make it 
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| useless in the matter of oiling mineral, and | do not 
think it would have any harmful effect. It would be 


rather neutral. 


©. 24. Has it been your experience that oil con- 
eealed in that way is useless for the purpose of flota- 
tion? 

A. 1 can only base my answer on the appearance 
of this material in the water and after having solidi- 
fied as it does, I don’t consider that it could be of 
any use. 

OQ. 25. You took a series of samples on that day, 
] understand? 

e We did. 

©. 26. Or rather a series of samples were taken? 

Ee Yes. 

QO. 27. You haven’t yourself personally analyzed 
any of them? 

A. I have not. 

Q. 28. That has been for others to do? 

A. They have been analyzed by others. 

Q. 29. Did you have to do personally with the 
taking of those samples? 

Pe Or a imniber of them, yes. 

QO. 30. And what was done with those samples? 

A. Duplicate samples were taken to be retained 
at least those re 


by each side and they were sealed 
tained by the Minerals Separation staff were sealed 
at the plant under the inspection of the Butte & Sup- 
erior gentlemen and they were transported to the 
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Minerals Separation laboratory in the city of Butt 
where they have since been in the custody of Dr. 
Mclihiney. 

Q. 31. Do you recall what samples were taken 
or what samples were taken of? 

A. Samples were taken of the new feed as it left 
the grinding mill, of the oil then being added, of the 
various other reagents including sulphuric acid and 
the copper sulphate in solution, the feed to the plant 
after having passed through the elevator at which time 
it had been combined with the return middlings. Then 
there were samples of the rougher concentrates from 
machines 5 and 6, I think, the pyramid machines— 
yes, pyramid machines 5 and 6, also the middlings 
from these same machines and general concentrate 
and general tails samples. ‘There might have been 
others that I overlooked but that is all I can’ recall 
now. There were other samples. There was a sample 
of original ore taken at the shaft before going into 
the crushing plant, and a sample of the crushed ore 
taken at the tripper just above the fine ore bin, also 
a sample of the underflow from several Dorr thick- 
eners which were handling the overflow from var- 
ious machines in the wet concentratk section, the lin- 
derflow from these Dorr thickeners also having been 
merged with the other flotation feed. 

Q. 32. Have you had experience in the absorption 
of oil by eeat gangue slimes? Do you know that 
oil is absorbed: 
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A. | know by tests that the oi] 1s absorbed by 
that particular gangue slime and I have seen the same 
phenomena in other places to an extent, but as I never 
tried anything on as extensive a scale as this was tried 
| have no other parallel experience. 

QO. 33. But you have known of this phenomena 
in other places? 

A. J have known of it in a general way, yes. 

O. 34. Where was the oil fed into the system 
that day? 

A. At the discharge of the tube mill which is des- 
ignated by the officials at the mill as No. 1 in section 
NO. 2, at the discharge of that mill. 

QO. 35. Was the oil in the feed tanks warmed or 
heated, did it have the appearance of warmed or 
Meated oil? 

A. “I think it was heated to an extent. I did not 
test the degree of heat. 

56. Was the water of the pulp circulating 
through the system warm or cold? 

A. I think 1t was about at the temperature of 
the atmosphere at that time. 

Q. 37. You observed that the oil used on that day 
contained a considerable proportion of Jones fuel oil. 
What sort of oil is that? | 

A. It is a mineral oil. 

Q. 38. “As to whether it is a paraffin or a waxy — 
base? 

feeelt is asparatiin base oil. 
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Yes. 


a 
©. 40. And how does it behave in cold water? 


A. The portion which I take to be the paraifin 
portion seems to coagulate and form a wax like 
material. 

©. 41. Forms a seni solid substance? 

A ite does, ves: 

QO. 42. It does not flow? 

A. No, not after being added to the water. It 
seems to coagulate and seems to be in a sort of 
semi-solid state. 

Q. 43. From your experience would you consider 
that oil in that state or condition would be useful in 
flotation ? 

A. I would not. 

O. 44. Would you consider it to be harmful tn 
flotation ? 

A. Ido not see that it could be harmful. I[ don’t 
understand what harm it could do. 

©. 45. You were one of the parties, were you, 
who on behalf of the plaintiff visited the Magna flota- 
tion plant of the Utah Copper Company on April 21, 
1917? 

A. I was. 

QO. 46. And you inspected that plant which was 
operating on that day? 

A. I did. 


‘QO. 47. Between what hours? 
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A. From about twelve o’clock noon until sevei 
P. M. in the evening of that day. 

QO. 48. Will you please briefly describe the process 
that you saw in operation? 

A. They were at that time treating by flotation a 
product known as their vanner concentrate. Thi 
material was classified and a portion of the underflow 
and the overflow from these classifiers was sent to 
Dorr thickeners where it was thickened, the underflow 
from the thickener going to a sludge tank and thence 
to an emulsifier at the head of the flotation machine 
proper and the overflow from these Dorr thickeners 
was sent back to the mill circuit. The machine con- 
sisted of two emulsifiers, Janney machines without 
spitzkastens, followed by as T remember it 17 Jannev 
cells, double spitzkasten. 

Mme. KENYON: At this time [ offer this flow 


sheet in evidence as plaintiff’s exhibit. 


Flow sheet admitted in evidence and marked 
Pepi NTTPRS EXHIBIT 245. 


Pe SP NYON: ©. What is the flow sheet | new 
show you? 

A. It is a flow sheet of the Magna plant. 

Q. 49. Flotation plant at the Magna plant of the 
Utah Copper Company? 

Eo Ys. 

QO. 50. Please comprehensively describe the process 
from this flow shect as you saw it that day? 
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Ae 7 dns siteet. con mmencé with the Dorr tank. That 
is as marked “Dorr tank” Ge this exhibit. The flow 
from that is to the sludge tank, which is so marked. 
From the sludge tank the flow passes to two emulsi- 
fiers and from the emulsifiers to the feed end gg 
the flotation machine proper. At the time of our visit 
concentrate was being produced on the first six cells, 
that is the double spitzkasten of the first six machines, 
finished concentrate—while a middling was being pro 
duced on the remainder of the machines in series, these 
middlings oe returned to the sludge tank. Oul was 
added after having left the sludge tank, also at the 
saine point, what is described as Calura. The first 
spitzkasten produced concentrate intermittently. The 
concentrate in the first spitzkasten, or the float in the 
first spitzkasten was very oily, largely an oil emul 
sion. In, separating it on vanner or batea, it was 
easily divided into two separate and distinct products, 
one being an oily emulsion containing little or no mit 
eral and globules of oil, the other product being thie 
pumeral froth: 

Q. 51. You say it could be separated? 

A. It could be separated. 

52. How? 
By shaking in an ordinary pan or batea, ‘This 
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A. Of the solids contained in that same froth. The 
next spitzkasten produced a froth which had less the 
effect of an emulsion, although it was still quite oily. 
and the concentrate produced by that spitzkasten car- 
ried just under 5% of oil of the solids contained; to 
be accurate | think it was 4.81% 


QO. 54. Going back to the figure 26.1 per cent of 
oil, what was it that showed that percentage of oil? 

A. The concentrate; the sample taken of this par- 
‘ticular froth. 

©. 55. You said of spitzkasten No. 1? 

Ee Yes. 

©. 56. The total overflow of spitzkasten No. 1? 

A. At the time the sample was taken it was not 
overflowing. The spitzkasten was overflowing on our 
arrival, intermittently, and at the particular time that 
this sample was taken, it was dipped from the froth 
on the surface of the spitzkasten, if I am not mistaken. 

fe5/. But it was the total float on the surface of 
the first spitzkasten ? 

M. Of the surface of the first spitzkasten at the 
time the saninle was taken 

Q. 58. And this that showed 4.81% of oil, what 
was that? 

Pee it had more the appearance of a true froth. 

Q. 59. What was it that showed that much oil? 
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A. Spitzkasten No. 2. The oaly way that sample 
was taken, it amounted to a cut of the entire product 
of it for a very brief period of time. 


Q. 61. Was it the total overflow of spitzkasten 
No. 2 which showed that second proportion of oii? 

A. 4.81 per cent, yes. Proceeding from there down 
toward the middling part of the machine, the concen- 
trate assumed a more normal aspect, and the largest 
amount being delivered by any spitzkasten was reached 
at the fourth machine. 

O. 62. Spitzkasten No. 4? 

A. Spitzkasten No. 4. 

O63. Please cularce ae tle cuit 

A. This froth had assumed a normal aspect. 

O. 64. What do you mean by normal? 

A. It had lost this extremely over-oiled condition; 
while there was still evidence of over oiling, it was 
not the extreme over oiling which one noticed on 
the first and second spitzkasten. 

©. 65. The more normal froth, the mineral froth 
that you had been accustomed to see in the flotation 
process £ 

A. Approaching very closely to it. 

QO. 66. What was it on No. 4? 

A. The maximuni was produced, was obtained by 
spitzkasten No. 4. No. 5 and No. 6 were about the 
same amount; that amount, of course, as far as [ 
know, has not been accurately weighed; anyway { 
have not the figures. 
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Q. 67. About the same amount, was it, in spitz- 
kasten 5 and 6? 

A. J think it was slightly less on those. 

Q. 68. As compared with No. 4? 

A. It didn’t exhibit such evidence of over oiling 
as 1 proceeded towards the middling end of the ma- 
chine. From spitzkasten No. 6 the product from the 
rest of the spitzkasten was all returned as middlings, 
font 7 to 17 inclusive. 

©. 69. And what was the character of the froth 
overflowing from spitzkasten No. 7, for example? 

A. Here we again have the oil getting low, al- 
though with a high level of the water in the spitz- 
kasten, which brings up the material, and the materia! 
had the appearance of froth. The froth was rather 
light and watery in appearance, while it contained 
some mineral, not the marked amount which accumu- 
mcd On the other spitzkasten, due to the fact that 
on the concentrate spitzkasten the froth is removed 
mechanically, and the level is maintained somewhat 
below the lip of the spitzkasten. 

QO. 70. On spitzkasten 1 to 6 where was the level 
of the water maintained? 

A. Somewhat below the level of the lip of the 
spitzkasten, as the froth extended some inches _be- 
low the top of the spitzkasten, and was raked off by 
mechanical paddles, or the like. 

©. 71. Spitzkasten 1 to 6 had mechanical means 
for raking off the froth into the launder? 


: a 2 Pear Tne 
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A. Yes, and for the middlings it was allowed to 
run over more freely. 

O. 72. No. 7 to 17, did they have mechanieg@ 
means of scraping off the froth? 

A. I am not clear as to that now; I think perhaps 
they were provided with such a device, but they were 
less useful, for the level was maintained higher, and 
more water was passing over, and consequently there 
was no great occasion for raking off the froth. 

Q. 73. How about the amount of water overflow- 
ing from spitzkasten 7 to 17? 

A. There was no great amount of water. The 
levels were practically close to the top of the spitz- 
kasten; not a vast amount of any material. 

Q. 74. A thin sheet of water? 

A. A thin sheet of watery froth; I could not say 
there was any clear water coming over but a thin 
sheet of watery froth passing over. 

Q. 75. What was the appearance of the average 
overflow from spitzkasten No. 7 as to over oiling? 

A. There were patches of what appeared to be 
either free oil or vastly over-oiled mineral; verv 
small amounts of course. At different points on these 
spitzkasten from the 7 down to the 10, part of the 
surface would be white watery looking froth, while 
other parts would be carrying mineral, which appeared 
to be vastly over oiled, or almost an oi! emulsion. 

©. 76. What patches of those? 

A. Patches of these would accumulate. The amount 
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so produced could not be large, but there was such 
an appearance on those spitzkasten. 

Q. 77. This watery froth that you have described 
as overflowing in spitzkasten 7 to 17 was a normal 
middling froth or middling concentrate? 

A. Well, it was rather excessive, based on my 
past experience. 

©. 78. Excessive in what direction? 

A. In the number of machines sending middlings 
back, and the amount of middlings heing passed from 
them. 

©. 79. Vhat was large? 

f= it was large compared to what ! have seen in 
my experience, and what I have done. 

mol. And the character of the froth as com- 
pared with the middling concentrate that you are fa- 
miliar with in standard practice? 

A. Barring those patchy appearances of over oiled 
material, it was very much the same as one would 
get in running the middling off rather rapidly, and 
not giving it a chance to accumulate on the spitz- 
kasten. 7 

©. 81. These descriptive legends on the flow sheets, 
are they all accurate descriptions of the parts.to which 
they relate? 

A. According to my memory they are all correct. 
There was one mistake here in the overflow from 
the Dorr thickener, which was marked “to waste” 
which J see here has been corrected and marked “‘to 
@ircuit.” 
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Q. 82. Have you any other comments to make on 
what you observed that day as to this process? 

A. I think not. 

©. 83. What is your opinion as one practically ex- 
perienced in the standard practice of the plaintiff as 
to the substantial identity or non-identity of this pro. 
cess that you saw on April 2ist at this mill with the 
standard Minerals Separation process? Is it the sarne 
process or a different process? 

A. I consider it the same process. 

QO. 84 Would you regard it as as good flotation 
metallurgically as the standard Minerals Separation 
practice with which you are familiar? 

A. I would not. 

OOS5.. Wise 

A. On account of the vast amount of oil that was 
being used, and its ill effect on the handling of the 
concentrate, as well as its excessive cost. 

©. 86. Flow do you account for the fact that any 
metallurgical result at all was obtained with the quan- 
tity of oil there used? 

A. There was a factor entering into this work 
with which J am not familiar. JI do not know what 
its.effect would be; I never have used it in any way 
and never have tested it. 

Q. 87. What is that? 

A. That is the addition of this so-called calura. 
and as to what it is for or what its effect was, I could 
not say. I have not made any experiments with that 
inaterial. 
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@. 88. You have had no experience with it? 

A. I have not. 

Q. 89. In practical flotation processes ? 

A. Not with this partteular material, no. 

©. 90. I presume you were informed whiat oils 
they were using there? 

A. Yes, we were told as to what the mixture 


©. 91. Do you recall what you were told? 

A. As I remember itt we were told that the oil 
was made up of 50% Jones oil, which has been re- 
merred to in this trial heretofore, 371%4%, as I re 
member, of a particular fuel oil which has a definite 
name; I have it in my notes there, but T have for- 
gotten what ik is. 

0. 92. Do you want to look at your notes? 

A. If you please. 371%4% Lyoth fuel; 12% Ame- 
ican creosote and one-half of one per cent pine oil. 

Q. 93. Was this Jones oil the saine that you have 
spcken of in connection with the Butte & Superior 
operation ? 

fee | tinderstand 1£ to be. 

©. 94. Did you take samples and specimens that 
day? . . 

A. We did. 

©. 95. State where you took them. 

A. We took samples of the mill circuit water, the 
overflow from the Dorr thickener, the new feed to 
the flotation plant, and of that was also taken a time 
or tonnage sample; a sample of the circulating mid- 
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dling, and also a tonnage sample of that product; 
samples of the oil, and a time sample of the oil; 
samples of the calura, so-called, and a sample of the 
concentrate from the general concentrate after the 
product from the various spitzkasten had been inter- 
mingled, and several samples from spitzkasten 1, 2, 
3, 4, &, and 6, those producing the finished concen- 
trate, and two other samples from spitzkasten No. 10, 
producing middlings, and a sample of the general tails; 
I think that covers the list. 

Q. 96. What did you do with those samples? 

A. Those samples were kept in our personal pos- 
session until we returned to Butte, when they were 
delivered to the laboratory of Minerals Separation cor- 
poration, and since then they have been in the cus- 
tody of Dr. McIhiney. 

QO. 97. Have you ever, in all your experience in 
flotation, considered or figured or taken into account 
the oil that is theoretically being returned with the 
middlings to the head of the machine as a part of 
the oil supply of the machine? 

A. i aiever Nave.” 

Q. 98. Why not? 

A.. I never considered it as an element influencing 
extraction one way or the other. If I have had a 
middling containing some oil, which I suppose it did 
—J have made extensive experiments to determine 


whether or not the returning of the middling affected 
extraction; that is, being returned to the same ma- 
chine in which the middling was produced. [I have ex- 


Butte & Superior Mining Company. 4343 
Ira L. Greininger. 


perimented with that matter by returning the product 
af from one spitzkasten up to seven out of eight, and 
| could detect no difference whatever as to extraction; 
there was no difference caused by these changes. 
Having made those tests and determined that, 1 have 
disregarded it as an element controlling or govern- 
ing extraction. I have made the return of the mid- 
dling only for the purpose of bringing the grade of 
the total product produced up to a given figure or 
up to the highest figure possible in a given plant. 

©. 99. You never regarded it as an oil-saving 
operation to return middlings to the head of the same 
machine ? 

A. I never have looked upon it from that light 
or considered it from that standpoint. 

©. 100. Have you ever observed or found that 
less oil need be fed—tless new oil—to a machine in 
which middlings are returned to the head sof the 
same machine? 

A. Not in my experience. 

Q. 101. Then what has. your experience led you 
to conclude as to that? 

A. That the oil contained in such middling, if oil 
there was, had no efiect whatever one way or the 
other as far as regards extraction. - 

MR. KENYON: The witness is yours. 
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X-Q. 102. J think you said that the concentrate 
of No. 1 machine at Magna contained 26% of oil? 

Pe 200). 

X-Q. 103. Did you say that that concentrate was 
produced by the process of the patent here in suit; 
do you remember whether you did or not? 

A. J don’t think I referred to that particular spitz- 
kasten. 

X-Q. 104. Let us refer to it now. 

A. J considered it was the entire operation which 
was an operation of the patent in suit. 

X-Q. 105. Of that first unit? 

A. The operation taken together. 

X-Q. 106. The first cell; did you say the first 
cell? 

A. Not taken distinctly and individually, no. 

X-Q. 107. Well, I understood that this concen- 
trate containing 26.1% of oil came off from the firs. 
cell? : 

(Nye lesdids yooae 

X-Q. 108. And my question was whether that op- 
eration in that first cell was the practice of the pro- 
cess of the patent in suit. 

A. If the action had stopped at that point, | would 
not consider it so, no. 

X-Q. 109. So you don’t think that the process of 
the patent in suit was practised in that first cell? {| 
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MR. WILLIAMS: I object to that. Are you going 
to ask the witness for a legal opinion? 

MR. SCOTT: He was asked whether the process 
used there was not the process of the patent in suit 
and of the Butte & Superior. 

MR. WILLIAMS: The mere fact that he hap- 
pened to use that name— 

Merk. SCOTT: He used the name seriously. 

mR. WILLIANIS: The mere fact that he hap- 
pened to use the name when he named the process 
is no reason for cross examining him as to the patent 
in suit. 

iit COURT: I don’t understand why. He testt- 
fied explicitly that in his judgment this was the plain- 
tiff’s process, except that it was practised using an 
excess of oil. The objection will be overruled. 

mileontitt excepted. 

X-Q. 110. (Last question read as follows: Q. So 
you don’t think that the process of the patent in 
suit was practised in that first cell ?’’) 

A. If the process had ceased at that point, | would 
not consider it the process of the patent in suit. 

A-O. 111. You mean what went on in that par- 
ticular cell was not the process of the patent in suit? 

A. I would not look upon it as such. 

X-Q. 112. Well, what were the distinguishing fea- 
tures of this froth in this first cell that leads you to 
that conclusion? 

A. This oil emuision which was present in the 


cell. 
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X-Q. 113. What oil emulsion? 

A. Well, I have heretofore described it on direct 
examination. 

X-Q. 114. Describe what the difference is between 
it and something else, which comes under the patent 
in suit? 

A. It was an agglomeration of oil globules, with 
little or no mineral; the operation did not separate out 
the mineral or form a froth. 

X-Q. 115. Were there any bubbles in it? 

A. There were oil globules; no bubbles that I could 
distinguish. 

X-Q. 116. No air at all? 

A. There might have been some entrapped air, 
ves: 

X-Q. 117. Did you look to see? 

A. I examined it carefully, and no doubt J saw 
some entrapped air in this emulsion. 

X-Q. 118. What is entrapped air; did you see any 
air bubbles? 

A. I can not definitely recollect having seen a 
particular air bubble in the froth, at the present time. 

X-Q. 119. Can’t you remember what you saw, a 
week ago? 

A. I say I can not remember having seen air 
bubbles in the froth. 

X-Q. 120. Have you seen them, and do you think 
you have forgotten it, or are you in doubt whether 
you saw them at all or not? Those are two different 
things, to forget a thing and not to know it. 
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A. As | remember there were globules of oil; but as 
to whether or not there was air, I can not positively 
say. 

X-Q. 121. Then you are prepared to say this was 
or was not the process of the patent in suit without 
knowing anything about whether there was any air 
there or not? Is that the idea? You say you are 
not sure about the air and yet you are giving us a 
positive statement as to whether it was the process 
of the patent in suit or not. It doesn’t make any dif- 
ference about air? Is that the idea? 

A. This particular froth as I] said was made up 
of such material that it did not resemble until it was 
divided any froth that I have seen produced any- 
where. 

X-Q. 122. What is a froth? 

A. What is a froth? 

X-Q. 123. Yes. 

A. We understand it as being made up of air and 
mineral and a small amount of oil. 

X-Q. 124. This was a froth that you saw but wasn’t 
your particular froth. Well, what was the difference? 

A. The vast amount of ot! present was the great- 
ee pediiterenice. 

Om ieee iiiceamoumt ot Oil: 

me. Yes. 

X-Q. 126. How about cell No. 2F 

A. Cell No. 2 was approaching the normal froth. 

X-Q. 127. Had it got there? 
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A. i think it had. 

X-Q. 128. You do? 

A. I do. 

X-Q. 129. And you said that that concentrate had 
in it 4.81 per cent of oil, didn’t you? 

ma Jt tad, 

X-Q. 130. How about the other ccllsr Was there 
a No. 3? I didn’t hear anything about that? | 

A. No. 3 carried tess oil than No. 2. 

X-Q. 131. Carried less oil? 

NY eS. 

X-Q. 132. That you consider was a real froth? 


mo 1 ceriainly do: 

X-Q. 133. Or some other kind of a froth? 

A. I consider it a real froth. 

X-Q. 134. Well now, referring to what you saw 
at the Butte & Superior Company on the 29th of 
April, I notice according to this report in evidence the 
rougher concentrate from the first spitz box went 
to the cleaner cell carrying 2.77 per cent of oil and 
was cleaned in the cleaner. Was that the process 
of the patent in suit? 

A. J consider it so, ves. 

x-Q. 135. It was? 

A Ves. 

X-Q. 136. Well, now, that material carried over 
forty pounds of oil and was cleaned with that amount 
of oil, forty pounds per ton, that was practicing the 
pracess of the patent in suit, was it? 
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A. J consider the operation in the Butte & Superior 
plant on that day the practice of the patent in suit. 

X-Q. 137. What its that? 

A. I said that I considered the operation in the 
Butte & Superior plant that day— 

X-Q. 138. You consider they are the patent in 
suit no matter how much oil there was anywhere, 1s 
that the idea? 

A. It depends somewhat on circumstances. 

Pe). 139. Jf there is no exception to it we mignt 
as well clear that up and stop asking questions about 
it. Did you see anything at all there that you did not 
consider the process of the patent in suit? 

m | did not. 

X-Q. 140. You did not agree with Dr. Grosvenor 
in his statement that solid grease will function in this 
flotation plant either magnificently or maliciously, do 
your 

A. | dont know whether Dr. Grosvenor made 
such a statement. 

X-QO. 141. Well, do you believe that solid grease 
will not function cither to advantage or disadvantage ? 

A. It would depend on the particular circumstances 
and what particular grease was refererd to.’ 

X-Q. 142. Well, the mere fact of its being solid 
you don’t think would remove it from the sphere of 
action, do you? 

fs. After havine experimented with it, | consider 


that it will. 
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X-Q. 143. That it will remove it from the sphere 
of action? 

AY CS: 

X-Q. 144. That is what I urderstood you to say. - 
What was it that you say oiled—uid you say absorbed 
by gangue slime? 

A. J think I said so, yes. 

X-Q. 145. Where was it you saw that besides 
what you say you saw at the Butte & Superior? 

A. At the Inspiration property, principally. 

X-Q. 146. Do you know anything about the re- 
lation of fine material in the middlings that were re- 
turned to the Butte & Superior, to the proportion of 
fine material in the original feed? 

A. Only by observing the conditions where they 
were visible and knowing that the fines will go over 
in all conditions where a large overflow of water is 
maintained. 

“X-Q. 147. You just guessed at that, didn’t you? 

A. J] think it 1s somewhat more than a guess. 

X-Q. 148. You feel pretty sure of it, do you? 

A. I feel absolutely sure of it. 

X-Q. 149. You think you are a pretty good judge 
of that sort of thing just by looking at it? 

A. I consider myself so. 

X-Q. 150. Where did you learn that there was 
Jones oil and Jones fuel oil being used at the Butte 
& Superior the day you were there? 

A. It seems to me I heard it stated by Mr. Dosen- 
bach on the witness stand. i 
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X-Q. 151. You may have misunderstood him, may 
fou not? 

A. There are so many kinds of these Jones prod- 
uets I might have misunderstood him. 

f-0. 152. You are not very certain about it are 
you? 

A. Well, aaturally my information is from other 
fcties: | didn’t put the oil in myself. 

X-Q, 153. What temperature will the solid matter 
coagulate out of the Jones fuel oil? 

A. I have seen it coagulate at the atmospheric 
temperature in experimental work. : 

X-Q. 154. Well, what atmospheric temperature? [n 
New Zealand or Greenland? 

A. In the city of Butte within the last ten days. 

PO. 155, Sinimer or winter? 

A. Within the last ten days. 

X-Q. 156. You don’t know what the temperature 
was on that day? 

A. [J didn’t take the temperature on that particular 
day, no. 

X-Q. 157. How much of it coagulated out? 

A. A considerable amount, after having been vio- 
lently agitated. 

X-Q. 158. Well, don’t you know any more definite 
than that, “considerable amount”? 

A. No, I don’t know the exact proportion of oil 
that coagulated out. 

X-Q. 159. A little bit of cyanide of potassium would 
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be a considerable amount in a tumbler of water. | can’t 
get any idea from you how much. 

A. It amounts approximately to 20 or 25% of Bie 
total. 

X-Q. 160. 20 to 25%? 

eee © ie theavOtainencs: 

X-Q. 161. Did you try this experiment of the 
coagulating part of this Jones fuel oil by using the 
Jones fuel o1] alone or in mixture with other oils? 

A. I think it was tried both ways. 

X-Q. 162. You think it was? 

By GS, 

X-Q. 163. What other oils did you mix it with? 

A. The mixed oils used by the Butte & Siperos 
at, that time. 

X-Q. 164. When did you do that? 

A. It was done on various days. 

X-Q. 165. Did you do it yourself: 

A. I was present when it was done. 

X-Q. 166. Did you get a sample of this froth at 
the Magna plant while it was overflowing? 

A No 

X-Q. 167. You took some that had been accumu- 
lated there for a period, but you don’t know how 
long it was? 

A. Yes, at the time tt was taken the spitzkasten 
was not overflowing. How long it had not been | 
am not prepared to say. 


X-Q. 168. How much otf was bemg used per ton 
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on this Sunday when you were at the Butte & Super. 
ior mill? 

A: The figures given by— 

X-Q. 169. (Interrupting.) The figures given? 


A. —by Mr. Shimmin are about 26 pounds. 
X-Q. 170. 26 pounds? 
m. Yes. 


X-Q. 171. And how much oil was being used per 
ton at the Magna the day you were there? 

A. The relation of new oil to new feed amounted 
fo 21.82, as [ understand. 

me), 1/2. 21,82? 

A. 21.82 pounds per ton based on figures made 
wp from our samples. 

X-Q. 173. And you do not think that the oil coming 
back with the middlings played any part in the opera- 
tion? 


A. | feel absolutely sure it played no part what- 


ever. 
X-Q. 174. You feel sure it didn’t? 
me «YS. 


X-Q. 175. Now, do I understand you right: You 
say you saw the operation at the Magna plant whieh 
I think you said, 21 Ibs. of oil per ton, and you saw 
an operation at the Butte & Superior with 26 lbs. of 
oil per ton. You say that the operation in the first 
spitz at the Butte & Superior plant was the process 
of the patent in suit, but that the operation in the 
first spitz in the Magna plant with the lesser amount 
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of oil was not the process of the patent in suit. Was 
that what you said? 

A. I said if the operation had stopped at that 
point—considering that independent and by itselfi— 

X-Q. 176. (Interrupting.) Well, it didn’t stop at 
that: point. [ am asking you the way it happened. 

A. I, answered concerning the whole operation 
as one, considering it as stopped at that point. 

X-Q. 177. Well, maybe I am hard of understand- 
ing, but I don’t get the point. Both of these plants 
were operated with the pulp running from this first 
cell down through the others, weren’t they? 

ie Wey Swere. 

X-Q. 178. And neither of them were stopped at 
that point, were they? . 

Pee NO; 

X-Q. 179. Then why don’t we cut that out? Why 
is it that the Butte & Superior operating with 5 pounds 
more oil than the Magna, is practising a process of 
the patent i suit and the Magna is not? J want to 
get your distinction. 

A. I think my answer concerning the entire opera- 
tion covers that point. 

X-O. 180. Well, explain it if it does; I] would like 
to know it. I can’t understand it; I can’t ‘see what 
that has got to do with it. 

MR. WILLIAMS: I object to this mis-statement 
by counsel for the defendant as to the testimony of 
the witness, which it seems to me should not be per- 
mitted. 
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MR. SCOTT: If you will point it out T will cor- 
Rect it. 

THE COURT: Well, I think perhaps you place 
an interpretation upon his language that he did not 
intend; you may repeat the question if you wiil. 

X-Q. 181. MR. SCOTT: I want your explana- 
tion of why it is that the Butte & Superior using 26 
and a fraction pounds of oil per ton practises the 
process of the patent in suit in the first cell of the 
series, where all of that oil enters with the feed, and 
at the Magna, where they use 21 Ibs., about 5 Ppyands 
less, the process in that first cell, where the oil enters 
_with the feed, is not the process of the patent in suit. 

A. They don’t get the results of the patent in suit? 

X-QO. 182. Now, I will have to have you define the 
result again. 

A. That is mineral froth. 

X-Q. 183. It doesn’t depend on the quantity of oil, 
then, whether—The determination of whether you are 
practising the process of the patent or not, it is the 
result that determines it? Is that the idea, irrespective 
of the amount of oil? 

Pak. WILLIAMS: JL object to that because it 
seems to me that counsel for the defendant is con- 
tinually infringing upon the question of construction. 
Here is a witness who goes on the stand and tells 
the appearance of certain operations and now he is 
asked whether the process of the patent in suit de- 
pends upon the amount of oil. I submit that there is 
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nothing in the testimony of this witness that war- 
rants the putting of such a question to him. 

Mk. SCOTT: The witness your honor, seems to 
distinguish between the one and the other and I think 
[am entitled to find out how he does it. 

THE COURT: Well, the question might be whether 
he is judging from his expert knowledge or the occur- 
rence as he saw them. I don’t think that is made clear. 
He was asked the direct question whether this, as he 
saw it, was substantially the process of the patent in 
suit in both cases, in both mills, and he answered yes. 

MR. KENYON: I asked him only to compare a 
standard Minerals Separation process as he ‘knew it, 
with what he had seen. [ did not bring in the patent 
in suit or any question of construction of the patent 
in suit, just a comparison of two processes, which is 
a proper question to ask an expert. 

THE COURT: Well, if you asked him if it was 
the patent process you unquestionably also asked him 
if it was the process of the patent in suit. There is 
no doubt of that because the patent process is the 
process of the patent in suit. Well, you will have it 
written out tonight, and we will see wher we start in 
the morning. 

Whereupon an adjournment was taken until to- 
morrow, May 10th, at 10 o’clock a. m. 
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Thursday, May 10, 1917, 10 a. m. 
MR. SCOTT: f have no further cross examina- 
tion. 


RE-DIRECT EXAMINATION. 
BY MR. WILLIAMS: 


R-Q. 184. [In your testimony counsel named the 
fuel oil that was used at the Butte & Superior at 
the time you inspected the plant as Jones fuel oil, and 
in some of the questions and answers that name per- 
sisted. Now, what J want to know is whether your 
testimony in regard to that fuel oil was irrespective of 
whether it was Jones oil or not. 

A. It was based on my memory of what I con- 
sidered was testified to, but on looking up the record 
1 find that the oil used that day was designated as 
fuel oil, and Jones was not attached. 

R-Q. 185. When you were testifying about that oil 
there as a fuel oil, or as Jones fuel oil, to what oil 
were you referring in your testimony? 

ie J was referring to a fuel oil. 

R-Q. 186. Were you or were you not referring to 
the fuel oil that you found in those products? 

m. in the muixttre used at the Butte & Superior 
plant on the day on which the inspection was made. 

R-Q. 187. And what you said about the character- 
istics of fuel oil, referred to that particular fuel oil? 

A. To that particular fuel oil used on that par- 
ticular day. 
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R-O. 188. That was the fuel oil that you examined, 
was it? 

A. It was. 

R-Q. 189. Now, what has been your experience in 
the use of fuel oils and petroleum oils generally in the 
froth flotation process of Minerals Separation Limited? 

A. -I have never been able to make any use of them 
—J will say any beneficial use—as regards tthe extrac- 
tion of minerals—of any mineral! oils which I have 
tried. J have used them for other purposes, but I did 
not consider them at the time as being useful in the 
extraction of mineral. 

R-Q. 190. For what purpose have you used them? 

A. _I have used stove oil for the purpose of thin- 
ning thick tar product so it would be easily fed through 
a small opening. 

R-Q. 191. In what proportions have you used that, 
smail or larger : 

A. This amounted to about 75% of the total oil 
used being the amount necessary to thin the tar to such 
an extent that it would pass through a small opening 
at the rate I required. 

R-Q. 192. And now, as the result of your experi- 
ence, how would you characterize those oils in the 
froth flotation process, as active or inactive? 

A. In my experience, in all cases where I have tried 
them, they have been to my knowledge inactive, and 
| would so characterize them. 

R-Q. 193. Where you have used them, have you 
used them alone, or in mixtures? 
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A. i never have used them or attempted to use 
them alone—I will qualify that; [ attempted to use 
stove oil and fuel oil alone—that is, a combination 
of the two, but failed to get any metallurgical results. 

R-Q. 194. Whenever you used these in active oils, 
was there or was there not a soluble frothing agent 
present ? 

fm. here was. 

R-O. 195. Now in the operations at the Butte & 
Superior and at the Utah Copper Company, Magna 
plant, that you inspected, how did the agitation com- 
pare with that of standard Minerals Separation prac- 
tice? 

A. Very much more violent. 

R-Q. 196. In the operation as carried on in the 
Butte & Superior—I don’t know whether you have 
testified to it or not, but it has appeared in the recor 
that a material generally described as sulphate of cop- 
per was used in solution; do you remember that? 

ie I do. 

R-Q. 197. And you mentioned the fact that Calura 
was used at the Utah Copper Company? 

A. I did. 

R-O. 198. Tell me whether or not these reagents 
are used in large proportions as compared with the use 
of any reagents other than sulphuric acid, we will say, 
m standard Minerals Separation practice? 

A. The amount of Calura used at the Utah Copper 
plant I consider to be very large. The amount of sul- 
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phate of copper at the Butte & Superior has been testi- 
fied to in this trial, and as to the amount of solution 
it was very much greater than ] would consider using 
of anything, other than sulphuric acid. 

R-Q. 199. In the report of your testimony yester- 
day, in answer to question 4, have you any correction 
to make to the evidence as reported? 

fe “What Sscems iommemearrect: 


RE-CROSS EXAMINATION. 
BSC IMIR “SICOME Ae 


(i X-Q. 200. Mr. Greninger, have you ever used what 
you call the inert fuel oil together with a soluble froth- 
ing agent? 

A. I have experimented with them at times. 

& X-O. 201, Ever used them in a plant? 

A. In a commercial plant yes. 

K X-Q. 202. And what was your object of combining 
the fuel oil with the soluble frothing agent? 

A. I was attempting to improve the extraction. 
aR X-Q. 203. What kind of an extraction did you 
get? | 

A. I got no change from what I was getting with 
the use of the soluble reagent. 

& X-Q. 204. When you used what you call the inert 
fuel oil, using 75 per cent of the fuel oil and 25 per 
cent of the tar—is that right? 

Pin ONES 
ix Ol 205. How much oil did you use per ton of ore? 
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A. In the vicinity of two pounds per ton. 
R me), 206. Of that mixture? 


A. Of the mixture. | would say approximately 
two pounds to the ton. 


f 


( X-O. 207. On that same ore did you ever use a 
soluble frothing agent alone, that is by “soluble” | 
mean like creosote or such thing? 

A. I attempted to use the tar alone, a portion of 
which was soluble, but I] wouldn’t attempt to say what, 
but on account of the viscous nature of the oil I was 
unable to feed it regularly and had to discontinue usiag 
the same. 

x-O. 208. Did you ever use any other soluble or 
partially soluble oi! in that ore? 

A. I used various wood tar oils from different 
timber, but thev were all of the same character and na- 
mure. 

R X-Q. 209. How much per ton did you use on this Lame 
ore of the wood tar oils? 

A. That is very hard to determine on account 
of as | say the difficulty in handling the thick viscous 
product through a spigot, which was the only way 
of feeding it at that plant. 

(RK X-O. 210. Well, you know how much you used, 
don’t you, per ton, of these wood tar oils? 

A. Well, the experiments were very short and 
as soon as | was convinced | couldn’t feed it with 
regularity | ceased to use them as T was working for 


commercial results. 
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R X-Q. 211. What is your judgment as to the 
quantity of the wood tar oils you used per ton 0 
One? 

A. I considered at the time that I could have got- 
ten the results with approximately the amount that: 
1 used in solution of the mineral oils, if I could have 
gotten the tar to the point where I could have fed 
iteat that Tate: 
fR X-Q. 212. But you never verified that conclusion? 

Ney 
(. X-Q. 213. By measurement? 

A. Not strictly speaking. 

MR. SCOPT: “That will betall: 

WITNESS EXCUSED 


WILLIAM NICHOLS ROSSBERG, called as a wig 
ness in behalf of the plaintiff in rebuttal, being 
first duly sworn, testified as follows: 


DIRECT EXAMINATION, 
BY MR. KENYON: 


©. 1. What is your name, age, residence and occu 
pation? 

A. William Nichols Rossberg; I am 35 years old; 
i am engaged as metallurgical engineer for the Clark 
interests. 

©, 2. Residence, 

ae bitte: 

Q. 3. And your present specific employment? 
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A. Superintendent of the Timber Butte mill. 

Q. 4. Will you state briefly your education and 
experience in metallurgical lines, practical metallurgi- 
cal lines? . 

A. I took the degree of mining engineer at Col- 
umbia University in 1904+. I was first engaged on 

eon work in 1904 and have been engaged 
contistats~ since that time in mining work and mill- 
ing, mill testing and metallurgical work. In 1912 I 
came to Butte as metallurgical engineer for the Clark 
interests and did the testing for the treatment of the 
Elm Orlu ore. In 1914 when the Timber Butte mill 
was started I took charge of the Timber Butte mill 
and have been superintendent up to the present time. 

QO. 5. What work is done at the Timber Butte 
mill? er 

A. At the Timber Butte miil we are,treating the 
Elm Orlu zine ore in our zinc mill and the copper 
tailings from the reduction works—from the old reduc- 
tion works of the Colusa-Parrot Reduction plant. 

QO. 6. Will you please give a description of the 
zinc concentrator plant at the Timber Butte mill, pro- 
ducing a flow sheet for that purpose? 

MR. KREMER: At this time defendant wishes to 
interpose the same objection to this testimony, that 
it is incompetent, irrelevant and immaterial, not tend- 
ing to prove any issue in the case; and if to prove 
utility it serves no purpose in the case. This is the 
same objection as made to the previous testimony of 
this character. 
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THE COURT: 1 think it probably bears on the 
question of extensive use. The objection will be over- 
ruled. 

Defendant excepted. 

MR. KREMER: This may all go in under the 
same objection? 

Ee aCOURA: — Yes: 

O. 7. You have a flow sheet, haves you, of (Ui 
zie concentrator at the Timber Butte mil? 

A. Yes, sir. 

MR. KENYON: At tls time plaintiff’s counsel 
offers in evidence the flow sheet produced by the wit- 


ness. 
Flow sheet admitted marked PLAINTIPE’S 
EXHIBIT No. 246. 

QO. 8 Please now describe that plant from the 
tlow sheet. 

A. I might explain first that there are really only 
five main operations in the mill, although the flow 
sheet shows practically every machine in operation, 
The flow sheet, briefly, consists of two roughing table 
operations followed by flotation work. The flotation 
work is conducted in three stages; first the rougher 
operation. : 

Q. 9. Indicated by what numeral? 

A. No. 42 on the flow sheet, near the bottom 
of the flow sheet. This is the rougher machine, and 
No. 44 is an intermediate machine, and No. 46 is our 


recleaner flotation machine. The intermediate and 
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the re-cleaners serve to clean the rough concentrate 
from the rougher flotation machine. 


Q. 10. Now, just comprehensively describe the whole 
operation, but without detail. 

fe ihe feed is first crushed in the coarse grind- 
ing plant, and later in rolls to 10 mesh size. 

Q. 11. Indicate by numerals where those crush- 
ers and rolls are as you go. 

A. The first crusher is No. 4; that is a Farrell 
Pemsner; it is simply a coarse crusher. From the 
coarse crusher the ore is sent to a Symons crusher, 
which is No. 7. The ore is reduced to three-quarter 
inch size in the Symons breaker, and from there it is 
fed, over No. 8, to the secondary ore bins, or No. 9 
on the flow sheet. From No. 9 the ore is conveyed 
to two sets of rolls, which are No. 13, and fromthe 
rolls the ore is elevated to eight impact screens, No. 
15, and the undersize from the impact screens is sent 
to eight Wilfley roughing tables, No. 18. The Wil- 
fley roughing tables produce a finished zinc concen- 
irate, which is sent to our coarse concentrate bins, 
No. 61, at the bottom of the flow sheet. The W4l- 
fley roughers also produce a_ lead-copper-iron-zine 
nuddling, which is sent to our lead section. 

Q. 12. That lead section being indicated generally 
by what numbers ? 

A. The lead section is found to the left of the 
‘low sheet, and the elevator which supplies the lead 
section is No. 28. The lead section simply serves 
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to separate out the small proportion of lead and a little 
copper-iron concentrate from the zinc. 

Q. 13. That is delivered where, to what bin? 

A. The zinc of the lead section goes to the coarse 
bin, No. 61. The lead is sent to the lead bin, No. 
62, and the copper-iron concentrate is sent to No. 
63, and from the bins the concentrates are loaded into 
cars and shipped. The tailing from the Wilfley rough- 
ers is simply dewatered, or rather de-slimed, by six 
Akins classifiers, shown as No. 19. The overilow 
from the de-sliming operation or from the classifiers 
is sent to a thickening tank shown as No. 39, and 
the thickened product is sent to the rougher flota- 
tion machine. The sand portion from the classifiers 1s 
sent to tube mills for regrinding; the two tube miils 
are shown as Nos. 24 and 23. 

©. 14. You need not go much into detail; just 
follow it generally through this part of the mill. 

A. Well, I was trying to follow the tailings from 
the Wilfley tables to the tube mills but there is some 
slight alteration at times, and just which of the two 
series of grinders those tailings are sent to, 1] do 
not remember, but the tailings from the Wilfley rough- 
ers are re-ground in tube mills, and are sent to the 
Wilfley and to the James roughing table§ No. 27. 
The James roughing tables perform the same opera- 
tion as the Wilfley roughing tables; in other words, 
they produce a lead-iron-zine middling, which is re- 
treated to separate the lead and iron from the zine. 


Butte & Superior Mining Company. 4367 


William Nichols Rossberg. 


They also produce a finished zine concentrate, and 
a tailing, which tailing is de-slimed, and the coarse 
portion of the tailing is reground to approximately 
65 mesh, and the slime and the reground tailings are 
both sent to the flotation plant, through the thickener, 
No. 39, I believe. I should add that the reground 
James tabie tailings are sent back over the James - 
table before reaching tie flotation plant. 

Q. 15. What are the mills 38 and 38-A? 

A. 38 and 38-A are used for regrinding the mid- 
dlings from our finisher tables, and the middlings 
rom our flotation plant; and one of the two mills as 
a rule takes a portion of the Wilfley table tailings. 
That is a question of milling details and tonnage as 
to which of the nilis the tailings are sent to. 

©. 16. Now, proceed from the Dorr thickener 39 
into the flotation plant, as operated? 

A. From Dorr thickener 39 the thickened pulp is 
seat t10—- 

Q. 17. Thickened to about what dilution? 

A. Anywhere from 50 per cent water up to 70 per 
ent water by weient. The pulp from the Dorr thick- 
ener is sent to No. 11 elevator, which is No. 40 in the 
description and reaches No. 41, which are simply two 
sludge tanks serving to take up fluctuation in the 
feed. From No. 41 the puip is sent to No. 42, the 
flotation rougher. This is a 14 cell machine, standard 
Minerals Separation machine which produces a con- 
centrate from the first eight cells and a middling 
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from the last six cells. The proportion of middlings 
and concentrate 1s sometimes varied, but that is the 
general precedure. 

Q. 18. Trace the middlings first from cells 9 to 
14 inclusive? 

A. The middling from cells 9 to 14 inclusive ts 
sent to No. 49, which is an elevator and thence to 
two Akins classifiers No. £0. The sand portion from 
the classifiers or the coarse portion is shown to go 
to No. 38 and 38-A which are two of the tube mills 
already referred to. 

QO. 19. For regrinding? 

A. For regrinding. 

QO. 20. And what becomes of the overflow of the 
classifiers 50? 

A. The overflow of the classifiers, which is the 
fine material or slime, is shown to pass to No. Il 
elevator or No. 40 and from there it returns to the 
flotation rougher for retreatment. The tailings from 
the flotation rougher are sent to waste. That is our 
total mull tailings. 

O. 21. Now, take up the coneentrate fron: cells 
1 to 8 inclusive of the rougher machine 42? 

A. The concentrate from the rougher is sent to 
No. 43, which is an elevator taking the rougher con- 
centrate to 44, our intermediate flotation machine. The 
No. 44 machine is an intermediate machine and is a six 
cell standard size Minerals Separation machine from 
which we produce concémfrate On the first 5 “celle 
and middlings on the 6th cell and a rich tailing. | 


Butte & Superior Mining Company. 4369 
William Nichols Rossberg. 


meee. ake first the tailing. Where does the 
tailing from the intermediate machine 44 go? 

A. ‘The tailing returns to No. 49 which is an ele- 
vator, lifting the tailing up to Akins classifier No. 
50 for regrinding in the tube mills No. 38 or 38-A. 

Q. 23. Take next the middlings produced in the 
cell 6 of machine 447 

A. The niddling produced in the cell 6 of the 
intermediate machine simply returns back to the head 
of the intermediate machine in closed circuit. 

Q. 24. To elevator 43? 

A. To elevator 43. 

©. 25. Now, take up the course of the concen-. 
trate made in the cells 1 to 5 inclusive of machine 44. 

A. This concentrate is sent to elevator 45 which 
elevates the concentrate to cleaner machine 46. 

Q. 26. Describe that machine? 

A. The cleaner machine produces a finished flota- 
tion concentrate on the first 5 cells and a middling 
on the 6th cell, and a rich tailing, which tailing is 
returned to the intermediate machine. 

® 2/7. Toselevator 43? 

A. To elevator 43 and the middling is returned 
back to the head end of the cleaner or the head end 
of 46 through elevator 45. 

Q. 28. That is the middling delivered by cell 
No. 6 of machine 46? 

ie es, Sir. 

Q. 29. Now trace the concentrate produced by 
cells 1 to 5 inclusive of the cleaner machine 46? 
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A. The final flotation concentrate from 46 ceils 
1 to 5 inclusive is sent to No. 47 which is an elevator 
taking the concentrate to No. 48, a de-sliming Esper- 
anza classifier. ‘The overflow of this classifier 1s the 
final flotation concentrate which is shown to go to 
No. 54 and then to 55, the latter being two Dorr 
thickening tanks, which thicken the final concentrate 
for filtering with the Keily press No. 59. From the 
Keily press the filtered concentrate is sent. to the fine 
zine bin No. 60, and is loaded into cars for shipment 
to zinc smelters. 


QO. 30. What work does the Kelly press No. 59 do? 


A. It simply dewaters the concentrate down to 
approximately ten per cent moisture. 


QO. 31. And the spigot product of the Esperanza 
classifier No. 48, what becomes of that? 


A. The sand portion of the classifier, which 1s 
the coarsest portion of the flotation zinc, 1s sent to 
No. 52, a 5 spigot hydraulic classifier, which sizes 
the coarse concentrate for treatment over 53, which 
is 7 James’ sand tables. The James machine or tables, 
No. 53, simply serve to take out a very small portion 
of lead from the flotation concentrate, and a lead- 
copper-zinc middling which is also small in quantity 
and is sent to the jig section through elevator 28. The 
No. 53 tables also take out a finished zine which is 
sent to the Dorr tank No. 55, and to the Kelly press. 
The tailings or so-called tailings from No. 53 tables 
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is very rich and is returned to $1, an Akin classifier, 

from which the sand portion or coarse portion passes 

through No. 49 and 50 to tube mills 38 and 38-A. 
©. 32. For regrinding? 

fee Por regrinding. The overflow of No. 51 clas- 
sifier simply returns back to No. 47 elevator and after 
the—and over the Esperanza classifier No. 48 and over 
the tables; and the overflow of the classifiers finally 
goes into the Kelly press. 

©. 33. Are the various descriptive legends found 
upon exhibit flow sheet correct descriptions of the 
parts to which they refer? 

fe Yes, sir. 

O. 34. Now, when was this zinc concentrator plant 
completed and put in operation at the Timber Butte 
mill? 

A. 1 think the first feed was sent through the 
mill on June 17, 1914. 

©. 35. And the mill was fully in operation by what 
time? : 

A. Well, certainly by June 20th, 1914. 

QO. 36. And has remained in operation ever since? 

Pe Yes, Sir. 

QO. 37. Will you give us from the records of the 
company a statement of the amounts and character of 
oil that has been used in the flotation process in that 
mill from the beginning to the present time, giving it 
from month to month? 

feel have the oi] record here for Augtst, 1914. 
up to and including March, 1917. 
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MR. KENYON:  Plaintiff’s counsel offers in evi-— 
dence the record presented by the witness and it 1s 
marked plaintiff’s exhibit 247. 


Record admitted in evidence and marked 
PEAINTIFE S Poche 247 


Q. 38. Now, will you please describe what this 
oil sheet shows? 

A. The oil sheet shows the oil consumption in 
pounds per ton of origina] feed and in pounds per 
ton of flotation feed by months and an average for 
each year. The August, 1914, consumption is shown 
to be .6 of one pound per ton of flotation feed. That 
is the original flotation feed. The average for the 
year 1914 or rather for the five months—last five 
months for 1914 is shown to be .66 pounds per ton 
of original flotation feed. 

QO. 39. Per ton of flotation feed? 

fas YS: 

Q. 40. Not per ton of original feed—original 
mill feed? 

A. No, sir, it would be less per ton of original mill 
feed. 

Q. 41. That figure also is given? 

A. Given as .61 pounds per ton of original mill 
feed. 

Q. 42. The paper that you have produced also 


gives the acid that was used in connection with the 
flotation operations, does it not? 
A. Yes, sir. 
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QO. 43. And for the five months of the year ‘1914 
what was the average amount of acid used? 


A. It is shown to average 10.17 pounds per ton 
of flotation feed or 9.38 pounds per ton of originai 
mill feed. 


O. 44. The paper also shows, for example, the aver- 
age for the year 1915, does it? 

Ey «CY S«’. 

QO. 45. If so, please read it. 

A. The average oi] consumption per ton of flota- 
tion feed for the year 1915 is shown to be 1.05 Ibs. 

QO. 46. Of acid? 

A. The acid is shown to be 9.94 lbs. per ton of 
flotation feed. 

m 47. For the year 1916? 

A. For the year 1916 the oil consumption is shown 
to be ./0 Ibs. per ton of flotation feed and the acid 
consumption is shown to be 10.19 Ibs. per ton of flota 
foi fecd. 

©. 48. What does the last column of the exhibit 
show? 

A. It shows our record of the oils used during 
the different months since we have operated. 

©. 49. Have you brought with you a key that will 
(xplain that record? 

Be AaeS: 

QO. 50. THE COURT: What is the difference be- 
tween the original feed and the flotation feed? 

A. The difference between the gravity concentrate, 
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which is taken out in the gravity portion of the mill, ; 


and the total feed. Ms : 
OQ. 51. BY MR. KRE : The original feeag 


will you explain that a little more fully, as contrasted 
with the flotation feed? 

A. The original feed is the entire original ore 
received for treatement at the head end of the mill. 

Q. 52. indicated at the very top of your flow 
sheet ? 

A. Yes. The flotation feed is the portion of the 
original feed that reaches the flotation, and is repre- 
sented by the difference between the original mill 
feed and the concentrate which we take out in the 
gravity section of the mill. 

MR. KENYON: Plaintiff offers in evidence the 
paper last produced by the witness being the oil key, 
and the same is marked Plaintiff's exhibit No. 248. 

QO. 53. Will you explain, now, this oil key that you 
have produced? 

A. The oil key simply shows the oils which have 
been used in both our copper and zinc sections, by 
our own Timber Butte numbers for these oils. For in- 
stance, in August, 1914 the oil key shows that oils 
No. 6 and No. 140 were used; that is, Timber Butte 
Nos. 6 and 140. The oil key simply states briefly the 
iype of oil and the producer. 

©. 54. For example, T. B. No. 6 is what? 

A. It is a crude turpentine oil produced by the 
(georgia Pine & Turpentine Company. 

Q. §5. What does LO3 mean, occurring after 
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crude turpentine opposite the number T.B. No. 6 in 
the oil key? 

A. JI suppose that is simply a trade name. 

Q. 56. That that particlar oil used by you at that 
mime bore: 

A. For that particular oil; probably simply a trade 
designation that the producer gave it. 

Q. 57. T B 140 is shown to be what? 

ft B 140 is oleic acid produced by C. T. Perry 
® Co., of Helena, Montana. 

Q. 58. And so throughout the entire list 

Bee Ys. 

QO. 59. Now, as to the extent of the use of this 
precess in that mill, can you produce some figures 
for us from the original records of the company? 

A. I have a brief outline here showing the ton- 
mage of zinc ow treated in the zinc section from the 
first of 1915 up to and including the first three months 
of 1917. 

MR. KENYON: Plaintiff offers the paper pro- 
duced by the witness in evidence, and it is marked 
plaintifi’s exhibit No. 249. 

©. 60. Will you now explain the figures appear- 
me on this exhibit? 

A. The first column shows the date; the second 
column is the tonnage of original mill feed; the sheet 
shows a tonnage of 160,461 tons treated during the 
fear 1915. The tons treated during the year 1916 
Cees 201,455 tons. For the first three months of 1917 
we treated 41,956 tons. ‘4s makes a total of 403,- 
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872 tons for the period shown. There was also some 
ore treated during a portion of the year 1914, during 
the time that we operated. 

Q. 61. Can you state what that tonnage was? 

A. That tonnage was 67,107 tons. That makes 
a total tonnage treated in the zinc section of 470,- 
980 tons. 

Q. 62. Now proceed with the explanation of ex- 
hibit 249. What does the third column show? | 

A. The third column shows the assay of the or-— 
iginal feed in per cent of zinc. The average for the 
year 1915 is shown to be 16.72% zinc. The average 
for 1916 was 13.38 and the average for the first three 
months of 1917 is shown to be 17.43. I might state 
that, taking the fractions, the tonnage treated during 
the time [ detail, for 1915, 1916, and three months of 
1917, is one ton greater than what I gave—that is, 
considering the fraction which is on the report here. 
The sheet also shows the tonnage of gravity con- 
centrates produced as a zinc concentrate, as a copper- 
iron concentrate, and as a lead concentrate. 

©. 63. Those concentrates are separated by the 
water concentration part of the mill? 

es: 

©. 64. And go to separate bins as shown in your 
flow sheet? 

A. Wes: 

©. 65. Now, proceed. You need not read the de- 
tails of those figures; go to the next column, flota- 
tion feed. 
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A. ‘The flotation feed is the difference between 
the original feed and the gravity concentrates, both 
us to tonnage and assay. 

Weoo. That is to say, the three gravity concen- 
trates are added together and subtracted from the 
original mill feed, and the remainder is the flotation 
feed tonnage ¢ 

fm cs, sir. 

Q. 67. And that is how you get the figure, 148, 
@eeros for the year 1915, etc. 

A. Yes, sir. 

Q. 68. And how is the figure “assay percentage 
zinc in flotation feed’’ obtained ? 

fm itis arrived at in the same manner; that is, the 
total zinc contained in the gravity concentrate is sub- 
tracted from the total zinc in the original mill feed, 
and a new assay per cent is calculated for the flota- 
tion feed. 

QO. 69. Now. what is the next column? 

A. Yhe next column shows the flotation concen- 
irate in tons and in assay per cent of zinc. 

© 70. ‘That is the result of the flotation opera- 
tion F 

ms AAs wear as we could vet at it, that is the re 
sult of flotation. 

O. 71. Now, what is the next column, total mill 
tailing’s ¢ 

A. The total mill tailing is the tailing from: the 
rougher machine, including the zinc in the solid ma- 


terial, and also the small amount of zine in solu- 


4378  Ainerals Separation, Limited, et al., vs. 


William Nichols Rossberg. 


tion in the tailing water. It is the total mull tailing 
which leaves the mull. : 

Q. 72. That is an actual measurement? 

A. It is an actual assay, with an automatic sampler ; 
a daily assay, and the tonnage, of course, is the dif- 
ference between the original feed and the total con- 
centrate shipped. 

Q. 73. Now, what is meant by the four columns 
under the head ‘‘Recovery of Zinc in Original Mill 
eed 7 | 

A. The first two columns indicate the recovery of 
coarse and fine zinc concentrate determined in two 
manners; the second two columns under that head- 
ing are the recovery of zinc in all of the concentrates 
produced, determined in the two different manners. 

Q. 74. Those two different ways that you speak 
of are what? 

A. The first shows the recovery by weight and 
assay oi the concentrate against the weight and assay 
of the original feed. The second is the weight and 
assay of the concentrates against the tailings assay. 

Q. 75. Those ways of figuring the recovery are 
both proper ways of figuring recovery, are they: they 
check each other?’ 

A. They are both reliable, and usually check each 
other, 1f all the assays are correct. 

Q. 76. You have applied those two ways first, to 
the fine and coarse zinc concentrate produced, and 
secondly to all the concentrates produced, in columns 
1, 2, 3, and 4? 
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Be «Ces. 
QO. 77. And finally, the last two columns, headed 
“Estimated Recovery of Zinc in Flotation Feed” how 


are those figures obtained ? 

A. The last two columns represent the calculated 
flotation recovery against the flotation feed. 

Q. 78. Calculated first in one way and then in the 
other way that vou have explained? 

Pe | CO ES. 

79. So that in the middle of the table under 
the heading ‘‘Flotation Concentrate” and the second 
column under the heading ‘““Assay Per Cent Zinc,” is 
e@iven what we have called the grade of the flotation 
concentrate in zinc contents? 

A. Yes. | 

QO. 80. And in the last two columns of the exhibit 
are given what we have called the recovery by flota- 
tion, expressed in zine recovery? 

A. Yes; against the flotation feed. 

Q. 81. Now, will you please in a similar way, des- 
cribe the copper section of the mill producing a flow 
sheet for that purpose 1f you have one? 

A. J have one. 

MR. KENYON: J] offer im evidence the flow 
sheet produced by the witness and it is marked plain- 
tiff’s exhibit 250. 

Flow shect admitted in evidence and marked 


Pla TIEI’S EXHIBIT 250. 


Q. 82. Please describe that copper section from that 
flow sheet? 
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A. The aaa section is simply a flotation section 
within the Timber Butte mill used for that purpose. 
No. 1 in the flow sheet indicates the tailing pile of 
the. Colusa-Parrot copper tailings, at the old Butte 
Reduction Works and No. 2 is the electric crane—the 
tails are simply excavated with an electric crane and 
o<loaded on to railroad cars and sent up to the mill. 
to No. 6, which is the storage bin from which the tail- 
ing is fed by an automatic feeder and by spouts to 
elevator No. &, thence to Akins and Dorr classifiers 
No. 9 and 10 to two Hardinge’s ball mills No. LI. 
The tails are ground fine enough to overflow the 
Akins and Dorr classifiers and are then passed to a 
sludge tank No. 12 serving as a storage tank for 
inequalities in the feed, and then from the sludge 
tank the pulp is sent to flotation machines 13 and 14. 
No. 14 is a 20 cell machine of the standard Minerals 
Separation type and No. 13 is a 14 cell standard Min- 
erals Separation machine. The first 13 cells of No. 
13 and the first 19 cells of No. 14 produce a finished 
copper concentrate which is sent to No. 16, threc 
Dorr thickeners, which thicken the concentrate for 
filtering through No. 18, two Portland filters. [rom 
the concentrate bin 19 the filtered concentrate is load- 
ed onto railroad cars No. 20, for shipment to Ana- 
conda, to the Anaconda Smelting plant. The last 
cell in each of the two flotation machines produces a 
middling which is returned to the head of the flota- 


tion machine in closed circuit. 
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QO. 83, Through elevator No. 15% 

fe through No. 15, an elevator. 

Q. 84. To sludge tank 12? 

A. To sludge tank 12. The tailing from the two 
flotation machines is sent to waste. 

Q. 85. When did this copper section begin opera- 
uion? 

A. ‘The copper section was started in May, 1910. 

Q. 86. .\nd has heen in continuous operation ever 
since? 

A. And has been in continuous operation ever since. 

©. 87. And what has been the total tonnage treated 
in this copper section? 

A. he total tonnage up to and including the month 
of March, 1917, was 89,453 dry tons. 

Q. 88 What amount of oi] has heen used in the 
operation of this copper section’ 

A. The average amount of oil for the year i916 
was 2.83 pounds per ton of original feed or tn this 
case per ton of flotation feed. 

QO. 89. And in the three months of 1917, the first 
three months 

PY lic average for the first three anomths of 1917 
was 2.28 pounds per ton. 

©. 90. And how much acid was used? 

A. The average for 1916 was 9.38 pounds per 
ton and the average for the three months of 1917 was 
53.87 pounds per ton. 

©. 91, What was the average copper content of 


the feed of this copper section? 
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\ Wie per cent copper. 

Q. 92. What has been the assay of the tailings 
on an average? 

A. The average tailing m 1916 was 0.266 per cent 
copper; the average for January, 1917, was 0.258 per 
cent copper. The average for February, 1917, was 
0.218 and the average for March was 0.210. 

Q. 93. What was the average grade of concentrate 
produced ¢ 

A. The average grade of concentrate for 1916 was 
9.085 per cent in copper with 10.43 ounces in silver; 
0.02 ounces in gold, 22.8 per cent iron; 26.5 per cent 
insoluble. | have the average grades for the indt- 
vidual months of 1917, if you wish them. 

Q. 94. Please give them? 

A. The concentrate produced in January averaged 
8.07 per cent for the copper; 9.43 ounces for the 
silver; 0.0167 ounces for the gold: 22.93 per cent iron: 
31.53 per cent insoluble. The February assay aver- 
age was /.95 per cent copper: &.8! ounces for the 
silver; 0.0198 ounces for the gold, 20.5 per cent for 
the iron; 34.2 per cent for the msolublejand the aver- 
ages for March, 1917, were 8.13 per cent for the cop- 
per; 10.04 ounces for the silver; 0.02 ounces for the 
gold; 20.22 per cent for the iron; 32.48 per cent for. 
insoluble. 

Q. 95. And where does the ore come from that 
is fed to this copper section and concentrated there? 

A. This ore is—the copper ore is the copper tail- 
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ing at the butte Reduction Works or works at Butte. 
produced by the Colusa-Parrot Company. 

©. 96. Is it a rejecttem of former processes prac- 
ticed at the reduction works ? 

A. It is a reject from water-gravity concentration. 

QO. 97. What is the surveyed tonnage of that dump 
mi reject: 

A. Approximately 900,000 tons. 

©. 98. And what is the copper content, average 
copper content of that dump? _ 

fee ie averace content ior the entire tailing 
was shown to he 1.05 per cent copper, by thorough 
sampling. | 

eo Suid the silver: 

Pee Une rsilver as | nemcimnber i was 1.16 or 1.19. 
one of the two figures. 
©. 100. Ounces per ton? 


> 


Ounces per ton. 

Wel Vinat was the value op-that copper and 
silver in that dump estimated at the market price of 
Z5 cents per pound for copper and considering the cost 
of. treatment as you treat it in your copper section? 

A. Weill, the profit per ton right now would he 
approximately two dollars. 

Q. 102. $1,800,000for the entire dump? 

A. Yes, sir. 

Q. 103. Where, in the flotation processes that you 
have described, you return middlings to the head of 
the same machine, why do you do so’ What is your 
purpose ? 
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A. Simply to increase the grade of the concentrate 
without injuring the tailings. 

Q. 104. Do you do it to save oil? 

A. No, sir, we have never returned middlings for 
that purpose. | 

OQ. 105. Have you ever observed that it did save oil? 

A. I can’t say whether it saves oil or not. 

QO. 106. You have not observed that it has? 

A. { haven’t noticed any. 

Q. 107. You have not figured on saving oil in that 
way? 

A. No, sir. 

Q. 108. Now with regard to the relation of the 
amount of sulphide mineral that happens to be pres- 
ent from time to time in the ore being treated, to the 
amount of oil used or required, have you ever noticed 


or observed any relation between them such that when 
the sulphide increases the amount of oi] must he in- 
creased and vice versa? 

A. 1 have never noticed any increase due to min- 
eral content. 

Q. 109. ~— Practice has never demonstrated to you 
that any such rule actually holds good? 

A. No, sir. 

MR. KENYON: The witness is yours, Mr. Scotu 


CROSS di AMIE FON 
aY NMR SCOT: 
X-Q. 110. Is there any sub-acration in any of yout 
miachines in either of these plants, air coming in from 


the bottom? 
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A. No, sir. 

X-Q. lll. Now, is the pulp level regulated at the 
same relative height in the rougher cells and in the 
cleaner cells of the zinc section 2 

X-Q. 112. Intentionally is it made different in one 
than the other? 

A. I wouldn't say for sure. what the practice of the 
operators is right at present, but there was a time 
when the levels of the pulp in the cleaner cells was in 
question. I have not noticed the machines from that 
point of view recently. [ don’t know what they would 
show. 

X-Q. 113. This time you speak of the level in the 
cleaner cells, what was it; what did you say, lower or 
higher? 

A. Well, there was considerable doubt what the 
proper way to run them at the time I was noticing 
them was. 

X-Q. 114. Did you finally decide on any way to do 
it, that it should be higher or lower? 

A. The decision was made by the flotation fore- 
man. I have not followed the matter to date. 

X-Q. 115. You never noticed it since the foreman 
has decided this and began to operate the cells? 

A. Noticed the depth of the froth? 

X-Q. 116. Yes, and the level of the pulp in the 
roughers and cleaners. 

A. I wouldn’t say for certain, but I would say— 


it was my impression that the pulp is carried thicker 
on the cleaners. 
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X-Q. 117. Than on the roughers. 

A. Than on the roughers. 

MR. KENYON: The witness seems to misunder- 
stand you. He says pulp. 

THE WITNESS: You mean the depth of “Gi 
pulp? 

X-Q. 118. MR. SCOTT: Yes, the depth of the 
pulp. That would be the same as saying that the 
pulp’s level was lower in the cleaners than in the 
roughers, wouldn’t it? 

A. That is what I took your question to mean. 

X-Q. 119. Where do you add acid in the zinc sec- 
tions P 

A. In the sludge tank, preceding the flotation 
work. 

X-Q. 120. Can you form any idea as to about the 
time interval it takes for the pulp to go from the 
sludge tank to the flotation machine, that is whether 
it would be minutes or hours, on the average? 

A. Well, it would be a question of minutes through 
the flotation machine, I presume. 

X-Q. 121. Be some minutes, you think? 

A. Well, I really couldn’t tell. I have no definite 
knowledge of the time required to go through our flo- 
tation machines. 

X-Q. 122. And where is the oil added: 

A. The oil is added at the first cell of the rougher 
machine in our zinc section. 

X-Q. 123. Do you use any other reagents than the 
zinc—any other reagents in your zinc section? 
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A. 1 might add that at times we have added oil 
in the middle of the machine, but our practice right at 
the present time is to add the oil at the first cell. 

X-Q. 124. And do you use any salt or mineral re- 
agents in the zinc section? 

A. No, we do not. 

X-Q. 125. Can you state whether the pulp is more 
—or is as dense when it reaches the flotation ma- 
chine as it is in the sludge tank? 

A. I haven’t made any—I have never conducted 
any experiments along that line at all. 

‘MR. SCOTT: That will be all. 


(WITNESS EXCUSED.) 


The witness notes in reading the above that the 
word “pulp” in his answer to X-Q. 116 should be 
“froth.” 


CHARLES H. FULTON, Called as a witness in be- 
half of the plaintiff in rebuttal, being first duly 
sworn, testified as follows: 


DIRECT EXAMINATION: 
BY MR. WILLIAMS: 


Q. 1. Please state your name, age, residence and 
accupation? 

A. Charles H. Fulton; 43; professor of metallurgy 
in the Case School of Applied Science at Cleveland, 
Ohio; residence, Cleveland, Ohio. 
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Q. 2. Please state your experience in matters relat- 
ing to mining and metallurgy? 

A. TI am a graduate of the Columbia School of 
Mines, Columbia University, New York City, in 1897. 
My first experience in practice was as superintendent 
of a gold mine near Redcliff, Colorado. I held that 
position for two years. After that I was instructor 
in metallurgy at the University of Wyoming for two 
years. After that I was professor of metallurgy at 
the South Dakota State School of Mines, Rapid City, 
South Dakota, for five years. After that I was pres- 
ident of the South Dakota State School of Mines until 
1911. From 1911 until the present time I have been 
professor of metallurgy in the Case School of Applied 
Science. During 1906-8, while employed at the South 
Dakota State School of Mines IJ also held the post- 
tion of consulting engineer and manager for the 
Standard Smelting Company at Rapid City. During 
my residence in the West I have examined a large 
number of mining properties in South Dakota, Colo- 
rado 'and Idaho, and have done other professional 
metallurgical work in a consulting capacity. In con- 
nection with my educational work every summer |] 
have had occasion to visit metallurgical centers with 
classes of students and in this manner I have seen a 
very large number of mills and metallurgical works in 
the United States and have become intimately acquaint- 
ed with the practice of this art. I have seen flotation 
carried on at the Inspiration mines, the Miami mine, 
and the Old Dominion mine in Arizona and at the 


Anaconda plant 1n Montana, and at the Magia mit) 
of the Utah Copper Company in Utah. 

Q. 3. Please explain the methods employed in the 
practical work of concentrating ore up to March, 195. 

fee shall take the liberty of referring to my 
notes in this connection. The final recovery of metals 
from their ores is accomplished in most instances by a 
smelting operation. This is particularly true, of cop- 
per, lead and zinc, and to a considerable extent for 
gold and silver, although the two latter metals, es- 
pecially gold, are also recovered by the so-called wet 
process, in which chemical solutions are employed. 
This is done to some extent for ores of zinc; copper 
in a minor degree is recovered by wet methods. The 
great bulk of all the metals except gold is recovered 
by smelting operations. In order to smelt economical- 
ly it is necessary that the furnace charge be high in 
metal content. Thus, for instance, in zinc smelting 
it is necessary that the ore charge into the retort of 
the distilling furnace contain not less than about 40 
fer cent of zinc. 

In smelting copper concentrates im reverberatory 
furnaces, the same general condition holds true, ex- 
cept that a lower copper content, say from 8% upward, 
according to conditions, is required. 

Ores with this high metallic content are relatively 
uncommon and the great bulk of ores is of low metal 
content, in fact at the present time, great quantities 
of copper ore as low as 1.5 to 2 per cent copper are 


worked at good profit. Before the metal in these low 
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grade ores can be recovered economically by smelting 
it is necessary to concentrate the metallic minerals into 
a small bulk of high grade material. This is done by 


removing a portion and in some cases nearly all of the. 
worthless gangue, the operation being known as | 
concentration. The gangue of the ore is the non- 
metallic part of the ore, or the earthy minerals such 

as commmon quartz, the lime carbonate and such barrén 
rock as may be, mixed with the ore. 

COMMON PROCESS OF CONCENTRATION 
The common process of concentration consists in 
crushing the ores and submitting the crushed product 
to the action of water currents in different forms of 
apparatus whereby the heavier metallic minerals are 
separated from the lighter gangue chiefly by virtue 
of the difference in spe@ifc gravity between the two 
kinds of minerals. In order to effect the separation 
it is necessary to so crush the ore that the metallic 
minerals be freed from the enclosing gangue after the - 
manner that the kernel of a nut is freed from the en- 
closing shell. It is evident that if the valuable metal- 
Hic mineral occurs in relatively large pieces or crystals, 
the crushing may he coarse, but if the valuable min- 
eral occurs finely disseminated in small particles the 
crushing must be fine in order to free the valuable 
mineral from the gangue. 

It is well known that many of the metallic minerals, 
particularly the sulphides of lead, copper, silver, etc., 
are much more brittle and friable than the gangue so 
that in the process of crushing the amount of fine par- 


. 
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ticles of these minerals produced is relatively niuch 
greater than pest of the ime elle paris. These 
very fine particles of metallic mineral and gangue as 
shoven as slimes. The above facts would not have any 
particular significance except for the phenomenon 
that the fine slime particles do not obey the laws by 
means of which large and moderate sized particles are 
recovered in the ordinary process of concentration, 
and hence in a large measure are lost. 

In Ad fate cree with concentration practice, slime 
is solid matter in such a fine state of subdivision that 
the viscosity of the medium in which it is suspended 1s 
able to retard the velocity of its settlement by lmpart- 
ing to it a virtual specific gravity less than normal. 
Applied particularly to the metallic minerals in a fine 
state of subdivision this seeae that the small mineral 
particles act as if they had a specific gravity approxi- 
mately that of the moderate sized gangue particles. 
Since in concentration it is the difference in specific 
gravity which causes the separation of a valuable 
mineral from gangue, anything which causes the vir- 
tual specific gravity cf the valuable mineral to ap- 
proach that of the gangue will cause the valuable min- 
eral to join the gangue and thus be lost. 

It is apparent from the above that from the stand- 
point of the ord:nary concentration process the produc- 
tion of slimes is to be avoided as much as possible, for, 
while a wealth of apparatus exists for the recovery 
of slime, such as slime concentrating tables, canvas 
tables and buddles, none of these make high recovery 
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and they simply represent the best there is available for 
the purpose. 

However, in endeavoring to avoid the production of 
slimes, another serious difficulty arises which leads 
to conditions as bad, if not worse than the production 
of slimes. With ores that have the valuable mineral 
disseminated in comparatively fine particles through- 
out the mass of gangue, fine crushing 1s essential in 
order to free the particles of valuable mineral. If this 
be not done, and particles of valuable mineral remain 
attached to particles of gangue, the specific gravity of 
the piece is such that it will probably not join the 
concentrate but will pass out with the gangue and thus 
be lost. Or if it is recovered, it carries with it the 
objectionable gangue. 

It is therefore evident that in the ordinary process 
ef concentration a balance must be struck between 
fine crushing, which will produce a large amount of 
slime, and such a degree of crushing as will produce 
but little slime but will permit valuable mineral to re- 
main locked up in the gangue. If methods were at 
hand for a substantially complete recovery of the vai- 
uable mineral in the form cf slime, fine crushing woul! 
lead to very high extraction of valuable mineral from 
the ore, but all known methods and devices of the ordi- 
nary concentration system when applied commercially 
fall far short of complete recovery. The ore is there- 
fore crushed to such a degree in each individual case 
as will yield the economic recovery under the existing 
circumstances. 
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While the foregoing statements represent facts that 
are a matter of common knowledge to metallurgical 
and mining engineers it is desirable to confirm them 
by quotations from the writings of the foremost au- 
thority of the world on ore-dressing, Professor R. H. 
Richards. | 

pits DRESSING, Vol 1, page 303. 

Q. 4. This book that you have produced, when was 
it published ? 

A. It is the edition of 1903. 

O. 5. Have you any knowledge personally of the 
fact that this book was published in 1903? 

A. I bought this particular volume in 1903; the 
date is marked in the book. 

QO. 6. With your signature? 

f. Yes. 

MR. WILLIAMS: I think it is admitted that this 
is a publication of 1903. 

MR. KREMER: It is certainly not disputed, Mr. 
Williams. 

Q. 7. And volume 2, what is the date of the publi- 
cation ? 

E.. 1905. 

Q. 8 And did you purchase that book at the time 
of its publication? 

A. Yes, I did. That is not my own copy, however. 

Q. 9. Have you these quotations in your notes so 
that you do not need to refer to the book? 

mm 1 have. 

“Extent of crushing desired. At first sight it would 
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seein desirable to crush rock down to a size which shall 
be equal to the size of the smallest particle of valuable 
mineral. This would ensure perfect separation. In 
practice, however, there are several objections to this 
plan. It causes all the coarser particles of valuable 
mineral and gangue which are unlocked at larger sizes, 
to be crushed unnecessarily, thereby using an extra 
amount of power and causing an increase in the 
amount of slimes which are difficult to separate and 
which cause loss. This trouble of slimes 1s aggravated 
by the fact that in a majority of cases the valuable 
mineral is softer than the gangue and hence slimes 
more. Tor all these reasons it is an advantage in most 
cases, except where the mineral is all finely dissemin- 
ated to crush first to a much coarser size than the 
finest particle, then to separate out as much clean min-. 
eral and clean gangue as possible, and to recrush the 
residue. This process can be repeated indefinitely, but 
in practice the added cost and the mechanical difficul- 
ties limit the number of repetitions to one or two. The 
ideal thing in crushing would be to have every grain of 
mineral remain intact and be entirely cleaned from all 
adhering particles of gangue. ‘This is impossible to 
obtain in practice and there will always be some par- 
ticles of mineral which,are entirely surrounded by 
gangue. Such particles are known as attached or in- 
cluded grains and help to make up the middling pro- 
duct in the subsequent separation.” 

Vol II, page 1120. “The slime question is one point 
on which the author believes there is much room for 


P. 4394, L. 26, after “which” insert ‘ have particles of 
ganeue attached to them or which ” 
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improvement. In discussing this question there are 
two ideas to be considered: First, the means of pre- 
venting slimes as far as possible; second, the arrange- 
ment for treating such as are unavoidably made. [or 
the prevention of slimes the use of graded crushing, 
graded sizing and graded jigging is probably the great- 
est help. This has been previously discussed in sev- 
eral places in the book and needs no further explana- 
tion here. For the crushing, rolls are to be preferred, 
in general, to stamps and most other fine pulverizers. 
Only on rare occasions, as for the very fine crushing 
of middlings, is the use of stamps justifiable. On a 
soft galena-blende ore at Ramsbeck, in Westphalia, 
the grizzley has only 30 mm. spaces, instead of the 
ustial 50 or 60 mm. This sends finer ore to the cob- 
bing and avoids much of the fines which would be 
made if the stuff between 30 and 60 mm. were crushed 
directly by machine. While graded sizing will save 
losses by slimes, yet, when carried to extremes, the ad- 
vantage desired may be lost owing to the large amount 
Of attrition which results from the rounding of the 
®rains in passing the ore over the large number of 
screens and concentrators necessary when close’ sizing 
is used. This attrition causes losses in slimes. Attri- 
tion may occur in other ways, and to keep it down all 
unnecessary handling of the ore should be avoided and 
the necessary handling should be done by proper ma- 
chinery. For example, the use of centrifugal pumps, 
especially of the radial discharge type, is to be con- 
demned for elevating soft ores like galena: bucket ele- 
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vators would be better. There is one loss from attri- 
tion that cannot well be prevented, and that is from 
the wear that occurs in the bed of a jig. Slime losses 
may be reduced by taking care that where the coarse is 
separated from the fine it be thoroughly done. By ex- 
ercising this care not only will losses of slimes be saved, 
but the washing of the coarser material is better and 
easier done. Examples of losses of slime from its be- 
ing mixed with coarse are on jigs which are fed im- 
perfectly with classified materials, slime table and 
vanners fed with extremely fine pulp mixed with the 
coarse. On the slime tables the very fine concentrates 
are lost on the sand side of the table, while on the van- 
ner they pass down with the tailings. The remedy for 
both of these losses is to separate out the extremely 
fine and treat it by itself. Greasy flotation is a source 
of slime loss which may be partly prevented by making 
sure that the ore is thoroughly wetted at the start and 
that during the course of its treatment it does no&have 
an opporunity to partly dry again. The actual treat- 
ment of fine slimes is by no means an easy problem. 
Some mills, for example, settle the whole overflow of 
their classifiers and send these settlings directly to the 
smelter without any further treatment. Extremely 
fine slimes should not ordinarily be treated on a van- 
ner, but rather on a slime table or a canvas table, be- 
cause the shaking motion does not allow the fine par- 
ticles to settle out of the rapid upper layer of the 
water.” 

Vol. I, page 4. “Greasiness. This is the term used 
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to express the tendency of minerals to float on the 
surface of water as if they were greasy. It is caused 
by the aversion of the surface of the particle to be- 
come wetted. The particle may carry an air bubble 
down with it, which later floats it to the surface, or its 
dry surface may prevent its sinking at all, the particle 
floating at the base of a little dimple or depression on 
the surface of the water. This causes much trouble in 
ore-dressing. All minerals exhibit the tendency, but 
with some species it is very marked; for instance, in 
native copper, native gold, cassiterite, sphalerite, 
graphite, and some of the silver minerals. This prop- 
erty may be regarded rather as a difficulty to be over- 
come than as a help, for the reason that it cannot be 
depended upon—at one moment a given grain will 
float, at another it will sink. An approach towards a 
useful effect may be gained by forcing large quantities 
of air in fine bubbles to the bottom of the sand in a 
water tank. The floating scum when caught by gentle 
dipping transverse gates often gives a higher assay 
than any product in the mill.” 

Vol. II, p. 890. “Greasy Flotation. When particles 
refuse to become wetted they may float in a little dim- 
ple in the surface of the water, or if immersed they 
may retain attached to them air bubbles which float 
them up later. This principle, however, is so unrelia- 
ble and difficult to control that it is usually considered 
more an injury than a benefit.” 

Vol. II, page 1119. “Tendency and Future. The 
tendency is distinctly toward graded crushing, graded 


- 


4398 Minerals Separation, Limited, et al., vs. 
Charles H. Fulton. 


sizing and graded washing. The jigging of larger sizes 
is being experimented upon until certain mills are jig- 
ae aor inch stuff with good results in the pre- 
vention of slimes and in diminishing the cost of crush- 
ing. Although the invention of tables of the Wilfley 
type has given some strength to the plan advocated by 
Hallet and Bartlett of breaking the whole lot of ore to 
a small size before abstracting any portion of the val- 
ues, vet this scheme seems destined to be of limited ap- 
plication only, since the former scheme has too great 
advantages over it; the lump ore is not slimed with its 
resultant losses, and the power for crushing is saved. 
The future progress to be made in ore dressing will 
probably be more in the development and perfection of 
existing processes and machines than in the introduc- 
tion of new processes. Not that new processes do not 
appear—for they are brought out constantly—but their 
disappearance is usually as sudden as their appear- 
ance. The modern wet concentration method seems 
“minent'y suited to most of the problems, but it 1s weak 
or altogether fails when there is only a slight differ- 
ence in specific gravity between the mineral and the 
gangue, or when water is lacking, or when dealing 
with very fine ‘slimes. Under these conditions it be- 
comes necessary to make use of some one of the sev- 
eral processes given in Chapter XVIII of the book. 
For separation in such cases a broad theoretical basis 
is lacking.” 

The chapter 18 revered to inclides “operations of 
occasional application, such as magnetic concentration, 
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roasting for magnetism, pneumatic concentration,” and 
the following line of processes: 

“I. Separation by centrifugal force. 

“2. Roasting by porosity. 

©>, Heating for decrepitation. 

“4. Disintegration followed by screening. 
“5. Disintegration followed by settling or elutria- 
tion. | 

So. Weathering. 

ee Adhesion.” 

Under adhesion, the Elmore process of bulk oil flo- 
tation is described on page 831 of Vol IT. 

“Theoretically the proper application of principle 
should have a perfect separation with a given ore. 
Pmactice, however, seldom, if ever, obtains such re- 
sults, and the chief reasons for imperfect work are 
given in the order of their importance below. 

(a) Fine slimes. 

(b) Included grains, meaning grains still attached 
to or surrounded by gangue. 

(c) Flattish grains. 

(d) Compact grains, which has an ‘effect if the 
concentrator is run too fast. 

(ce) Oxidized, or weathered grains. 

Quotation from Vol. II, page 892. 

“Considering mills 1 to 43 inclusive, we have the 
valuable mineral contained in the form of sulphide, as- 
sociated with gangue. We have, after crushing, the 
valuable mineral existing, as 

(a) Compact grains, 
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(b) Flattish grains, 
(c) Included grains, 
(d) Fine slimes.” 


Whereupon an adjournment was taken until 2 p. m. 


2 p.m. May 10, 1917 


The compact grains (a) are easily separated unless 
the machines are run too fast. The flattish grains (b) 
are difficult to separate owing to their slowness in 
settling. The included grains (c) prevent a perfect 
separation since they oblige us to send gangue into the 
heads (Concentrates) and values into the tailings, or 
else make a middling product requiring retreatment. 
This middling product will include also some of the 
flattish grains. The fine slimes (d) are saved with 
difficulty because they settle so slowly and are so easily 
carried forward by water current that the commercial 
limit is reached before the last of the values is saved.” 

From the foregoing explanations and citations it is 
evident that the common process of concentration is 
far from perfect and that there is much room for im- 
provement. Its chief imperfections lie in its inability 
to deal satisfactorily with slimes, or the way fine par- 
ticles produced during crushing, and hence in most in- 
stances the operations of the process are conducted in 
such a manner as to prevent as far as possible the pro- 
duction of slimes. The avoidance of slimes, however, 
carries its penalty with it for if slimes are avoided 
part of the ore is insufficiently crushed and the so- 
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called “included grains,” previously defined, appear 
and cause difficulty, for they are apt to be lost by join- 
ing the gangue, and if they are separated out as a mid- 
dle product, they must be recrushed to a fine state, 
thus giving rise to a certain amount of slimes. In ex- 
ceptional ores that contain the valuable mineral in 
comparatively large grains the slime question may not 
be a very serious one, and recoveries of between 80 
and 90% of the valuable mineral are possible, but 1f as 
usual the ores contain the valuable mineral dissemin- 
ated throughout the mass in fine and very fine grains 
it is necessary to crush all the ore to a fine state at the 
very beginning of the concentration operation with the 
consequent production of a large amount of slime. 

If average disseminated copper ore be taken as the 
basis for a calculation, the ore will contain 1.82% cop- 
per. This is equivalent to 36.42 pounds of copper per 
ton of ore. The average recovery or yield by the ord- 
inary concentration process on this type of ore may 
be taken as about 70% (maximum), equal to 25.5 
pounds of copper per ton of ore. The loss therefore 
is 10.9 lbs. of copper per ton. The above recovery is 
the best obtainable by very careful work aided by ex- 
tensive instatlations of slime saving devices, such as 
thickeners, tables and buddles. The recovery by smelt- 
ing may be assumed to average 92%, so that an ore 
containing 36.42 Ibs. of copper will yield 23.46 pounds 
of copper bullion. This at 14 cents is equal to $3.28. 
The total cost of production of the copper in a ton of 
ore must therefore be less than this. In some instances 
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the cost approaches closely to this figure so that the 
margin is small indeed. If a marked drop occurs in 
the price of copper, the margin disappears and may 
turn to a loss. 

If a comparatively simple process were found to re- 
place the elaborate and imperfect slime concentration 
system now commonly in use, and which would in- 
crease the extraction or yield to 90% of the copper in 
the ore and above, and at no greater cost, it is per- 
fectly evident that considering the tremendous inter- 
ests involved, such a discovery would be considered 
epoch making in the mining industry. 

Further, if this process were applicable to lead and 
zine ores, in the same manner as for copper oresyag 
would take on even greater importance, and be entitled 
to rank as one of the great inventions of the metallurg- 
“ical “art 

The bothersome slimes problem would disappear, as 
slimes could be treated without difficulty. Fine crush- 
ing could be resorted to so as to liberate practically 
all mineral particles from gangue, and the loss from 
included grains be avoided. The whole concentration 
system could be much simplified, for in place of the 
complicated crushing in stages, graded sizing and 
graded washing, the ore could be at once reduced to 
fines by two or three crushings, and the fine product 
treated, the sand by water concentration, the slime by 
the simple new process in question, or the whole prod- 
uct be treated by the new process. 

I have now described the art as it existed in the mills 
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and the expectations of the art as expressed in its liter- 
Sure on and about March, 1905, and where I have 
used the term concentration, or the term “common 
process of concentration,’ I have referred to the then 
known water concentration processes that I have de- 
scribed. 

QO. 10. Now, today, where flotation is not in use is 
or is not this process of water concentration the process 
Mi the art? 

em Ves, it is. 

eli. Were you one of the parties representing 
the plaintiff who went to the Magna plant of the Utah 
Copper Company during this trial and observed the 
operations being conducted at that plant? 

e I was. 

Q. 12. [ show you plaintiff's exhibit 245, flow 
pieet, Magna mill, Utah Copper Company, visit of 
April 22nd, and ask you whether or not that correctly 
represents the operations as they proceeded on that 
day? 

ee It does. 

QO. 13. Will you from your memory describe gener- 
mine the operations that were conducted there and the 
observations made by you? 

™ In the Magna plant there were two sets of Jan- 
ney Flotation machines. The machines were treating 
the concentrate from Frue vanners. The concentrate 
irom the vanners were collected and sent to a hy- 
draulic classifier, the overflow from which, with a 
certain amount of underflow, passed to the Dorr thick- 
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ener and a number of settling cones. The thickened 
product from the settling cones and the Dorr thick- 
ener passed to a sludge box, and from the sludge box 
were fed to a Janney agitator known as emulsifiers, 
and from the emulsifiers passed to double spitzkasten 
cells, 17 in one machine and 16 in the other. The oil 
was fed below the sludge tanks in a separate box. I 
watched particularly the machine known as number 1 
which had 17 double spitzkasten. 

Q. 14. What did you observe in the spitzkasten of 
this machine? 

A. I observed froth being discharged from the 
spitzkasten in cell Nos. 2, 3, 4, 5, and 6, which was 
led away as finished concentrate. The froth dis 
charged from other cells, that is from below six to 17, 
was returned to the ge box as a middling. I ob- 
served the oil feed at the head of the emulsifiers and 
saw the tailings discharged from the machine. I furth- 
er saw the addition of the reagent which is termed 
calura, both at the head of the machine with the oil 
and at a number of cells from the top towards the bot- 
tom. | 

Q. 15. Is this feed of the calura indicated in the 
flow sheet, plaintiff's exhibit 245? 

A Nes) idatetsmcontect, 

QO. 16. What was the condition of things in the 
spitzkasten number 1 as observed by you? 

A. Spitzkasten number 1 was not discharging ma- 
terial regularly. It was not provided with a discharge 
paddle. There was room for it there, but it was not 
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in operation so that spitzkasten number 1 was we might 
say practically lying dormant and was not an active 
cell for the discharge of froth. 

Q. 17. Does what you saw apply to both of the 
spitzkasten of cell number 1? 

A. Well, if I stand at the bgttom of the machine 
and look toward the head, the right spitzkasten nuim- 
ber 1 was very inactive. There would be a little flow 
of material from its surface, perhaps five or ten min- 
utes every hour. The left one, however, would dis- 
charge somewhat more frequently, although by no 
means regularly. 

Q. 18. This matter of the discharge of the spitz- 
kasten is that a matter of adjustment of levels? 

A. Yes, there is a valve on each spitzkasten, the 
amount of opening or closing of which determines the 
overflow over the lip of the spitzkasten. 

Q. 19. Was a specimen taken from spitzkasten num- 
ber 1? 

ee lit ‘Was. 

Q. 20. What have you to say as to that specimen? 
What was it a specimen of? 

A. The specimen was that of a float—of the float 
on top of the spitzkasten. It was very oily in appear- 
ance and when taken on a glass disc or watch glass—a 
and wetted down with water it seemed to 


large one 
divide itself into three compounds; first, a sort of float- 
ing oily emulsion carrying traces of mineral and, sec- 
ond, oil-air bubbles, like frog spawns, call it, carrying 
very little mineral and easily separated from the rest 
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of the material by panning, and third, the ordinary agi- 
tation froth, but in small amounts. 

Q. 21. Now, what did you observe and what was 
done as to the second spitzkasten? 

A. The second spitzkasten was discharging the agi- 
tation froth regularly. It had a more oily appearance 
than froth that I have seen at other mills. 

Q. 22. And the third spitzkasten? 

A. The third was very similar to the second, per- 
haps with somewhat less oil apparent. 

©: 23, And the fourth: 

A. The fourth, like the third. The fourth spitz 
kasten, to my recollection, discharged more froth than 
the second or third. 

Q. 24. Now, as to the fifth and sixth? 

A. Like the fourth, except that the froth became 
somewhat less oily, quite noticeably so, on the fifth and 
sixth. 

Q. 25. And the sixth, as you have described it, was 
the last one which discharged a finished concentrate? 

A. The last one to discharge a finished concentrate. 

Q. 26. Now, we come to No. 7; what did you ob- 
serve on the surface of that spitzkasten? 

A. No. 7 on the surface had a whitish gray froth in 
relatively small amounts, and small floating areas of 
oily material, a sort of oily float. The amount of 
froth on No 7 was very decidedly less than on Nos. 
~5 and 6. The overflow—the water level was carried 
much higher on No. 7 than it was on 5 and 6 and the 
froth more readily discharged. 


Butte & Supertor Mining Company. 4407 
Charles H. Fulton. 


Q. 27. And now you might follow those spitzkas- 
ten down the line, making any further comments or 
grouping them together as you think best. 

A. The amount of froth diminished as we progress 
from No. 7 down to No. 17. The amount of oily float 
also diminished very appreciably, so that on the lower 
ones of the machine this was not apparent. The only 
overflow there was the light-colored froth. 

Q. 28. Now, were your observations and the tak- 
ing of specimens confined to the spitzkasten at one 
side of these double machines? 

A. They were; to the right side when facing the 
head of the machine. 

QO. 29. Was that by agreement with the representa- 
tives of the defendant? 

A. It was. 

©. 30. The matter of the determination of the 
amounts of oil and of the assays as to the amount of 
metal in the floats was not attended to by you, was it? 

A. It was not. 

Q. 31. What was done with the specimens that 
were taken? 

A. We took all the specimens and transported them 
yea car, ourselves being present, to Salt Lake City, 
and there they were placed on the railroad train and 
delivered to the laboratory in Butte. 

32. Ihe laboratory of the plaintiff? 

a 6 OY GS 

Q. 33. At the time of the inspection by our repre- 
sentatives of the Butte & Superior plant, Sunday, 
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April 29th, were you or were you not present in Butte? 
A. I was not present. 
©. 34. You had gone back home for a time? 
ci ES, 


CROSS-EXAMINATION. 
Ee Mn SCO. 


X-Q. 35. Did you understand the process by which 
this froth was made which you saw in the plant of the 
Magna plant at the Utah Copper Company? 

A. 1 Believe I did, yes. 

X-Q. 36. What was your purpose in going there to 
inspect the operations? 

A. We went to the Magna plant to see in what man- 
ner the plant was operated and under what conditions 
it was operated. 

X-Q. 37. Did you consider the operations that you 
saw at Magna as conducted according to the same 
process as the operations at the Butte & Superior mill? 

A. I did not see the Butte & Superior mill. 

X-Q. 38. Oh, you did not see the Butte & Superior 
mill; I beg your pardon. You have seen operations 
conducted at other mills, have you not? 

A. I have. 

X-Q. 39. By, an agitation froth process? 

A. I Wave 

X-Q. 40. At what other mills? 

A. I have seen the process conducted at the Inspira- 
tion mill in Arizona, at the Miami mill in Arizona, at 
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the Old Dominion mill in Arizona, and at the Anacon- 
da mill at Anaconda. 

X-Q. 41. Do you regard that operation that you 
saw carried on at Magna plant as exemplifying the 
samie process that was carried on at Anaconda and Old 
Dominion ? 

fee I do. 

X-Q. 42. The product you regard as being the same 
product that is formed at Anaconda and at Inspira- 
tion? 

= i do, yes. 

X-Q. 43. I will say Old Dominion, because I think 
both of those have the mechanical agitation, haven't 
they? 

BP. @6Y€S.«. 

X-Q. 44. Do you know how much oil was used at 
Magna the day you were there? 

A. Yes, | was present at the taking of the oil sam- 
ple. I did not weigh up the oil, or make any calcula- 
tions, but I was told that it was 21.8 Ibs. per ton of 
feed. 

X-Q. 45. Well, we will assume for the present that 
that is correct; I think it will be proved before we get 
through. How much oil were they using at Old Do- 
minion when you were there? 

A. J don’t remember. 

X-Q. 46. Have you any recollection whatever ? 

A. Well, it was a small amount; under 1%. 

X-Q. 47. What was it at Anaconda, do you remeni- 
ber? 


4410 Minerals Separation, Limited, et al., vs. 
Charles H. Fulton. 


Ae iedosnet 

X-Q. 48. Do you know whether it was over or un- 
der 1%? 

A. It was under 1%. 

X-Q. 49. And you say that the same process was be- 
ing carried on at Magna as was being carried on at 
Anaconda and Old Dominion? 

a YES. 

X-Q. 50. Now, I would like to read you a passage 
from your testimony given in the ‘suit of Minerals Sep- 
aration Limited against the Miami Copper Company. 
You testified in that suit, did you? 

eve lected: 

X-Q. 51. It will be from Volume I, page 428, be- 
ginning at X-Question 54: “X-Q. 54. Is it your 
opinion as an expert in this matter that the formation 
of this froth, referred to in the passage you quoted, is 
dependent upon the reduction of the quantity of the oil 
to a fraction of 1 percent of the ore? A. Absolutely, 
yes, sir. X-Q. 55. Is it your opinion as an expert that 
this froth will never result when the quantity of oil is 
more than 1 per cent of the ore? A. Not this froth, 
no, sir. X-Q. 56. Well, what other froth will result? 
A. A small scum, or perhaps a comparatively copious 
mixture of oil and air bubbles and gangue and metallif- 
erous particles may rise to the surface if air and oil be 
mixed, but it bears not the slightest resemblance to the 
froth that is produced when the amount of oil is re- 
duced to that which is specified in the patent in suit. 
X-Q. §7. You think you would be able to distinguish, 
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do you, between the froth produced with less than 1 per 
cent of oil and one produced with over 1 per cent? A. 
I believe I could; yes, sir. X-Q. 58. You are not sure 
of it? A. Well, if the amount of oil is, say, .98 per 
cent in one case and 1.01 in the next case, I doubt 
whether I could. X-Q. 59. Well, we will give you a 
little more latitude. Suppose it was 2% in one case, 
and nine-tenths of 1 per cent in the other. Could you 
then distinguish? A. Well, nine-tenths is over the 
limit I believe.” ‘The last answer that I read was 
“Well, nine-tenths is over the limit, I believe.” By that 
expression you mean that nine-tenths of 1 per cent of 
oil was an amount too great for the carrying out of the 
process of patent No. 8351207 

A. Not necessarily, no. 

X-Q. 52. What was your meaning? 

A. Why, it means that with that amount—that with 
over that amount you could not produce the typical 
froth so that the froth would be apparent and be that 
froth only. 

X-Q. 53. I asked you there in the last quoted ques- 
tion and answer if you could distinguish between a 
froth formed with 296 and one with nine-tenths of 1 per 
cent and your answer is: “Well, nine-tenths is over 
the limit, | believe. Now, [ don't understand your ex- 
planation. Nine-tenths is over what limit? 

A. Well, we were speaking of the froth, not of the 
process, as J understand you? 

X-O. 54. Yes. 
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A. Now, with that amount it would produce a float 
or froth which is distinguished from the froth of the 
process—distinguishable; you can tell the difference? 

X-Q. 55. With nine-tenths of 1 per cent it would? 

A. Well, somewhere near that, yes. 

X-Q. 56. Let me state that over; I don’t quite un- 
derstand you. I will read again another passage from 
page 429, beginning with X-Question No. 64. 

“X-O. 64. Yes. And just what is the difference be- 
tween these scums that are produced with 5 or 10 per 
cent., and those the patentees have discovered could 
only be produced with 1 per cent? A. The patentees’ 
froth contains practically all of the mineral, and this 
other froth contained very little. X-Q. 65. You mean 
that the patentees, forming a froth with less than 1 per 
cent of oil, got practically 100 per cent of the valuable 
mineral in there? A. Not 100 per cent, but they got a 
very substantial mineral recovery. X-Q. 66. Yes. And 
you never have a substantial recovery then, with over 
i per cent of oil? Is that the thoughtr * * * Xe@ 
67. Now, I think my last question related to what is 
the difference between these froths formed with less 
than 1 percent of oil, after the fashion of this patent in 
suit, 835,120, and those other floating masses that you 
have referred to as consisting of oil and air bubbles and 
mineral, and having a larger quantity of oil. What is 
the principal difference? What is the difference in 
phenomena, if your experience as an expert enables you 
to give us the distinction? A. Well, the froth which 
is produced by the very small quantity of oil, perhaps 
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other matter, consists practically entirely of air and at- 
tached mineral. That is, the mineral is attached to the 
air bubbles. ‘There may be a very large amount of air 
present; that is, the air may be large in volume, and the 
mineral may be relatively small or the mineral may be 
reflltively large; that is, coating the bubbles very close- 
ly. That is a function of the amount of mineral which 
is present in the ore. On the other hand the froths or 
scums, or whatever they may be termed, magmas, 
which are produced when this greater quantity of o1l is 
present, consist for the most part of the oil with some 
of the mineral that has been entangled and some of the 
gangue, and perhaps some air bubbles which have been 
forced into that mass. 

“The difference, from a practical standpoint, is that 
the froth which is produced with this small amount of 
oil or other material contains the larger part of the 
mineral, while the other froth contains very little.” 

Is that correctly quoted? 

fo, es, it as. 

X-Q. 57. Now, beginning at cross-question 73 on 
page 432: ‘Now, where does this change come, become 
the comparatively poor as you think, froth, with large 
amounts of oil and the froth which you think is much 
richer and has a small quantity of oil? Is there no 
sharp line of demarcation, or does it come all of a sud- 
den, if your experience enables you to answer? 

“A. Why, I think that the line of division is an ex- 
tremely sharp one; that if the oil is present, say in 2 or 
3 per cent of the ore, that phenomena happen which 


~ 
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rather tend to go over into the bulk oil flotation; that 
is, the oil itself has a tendency to entrap the mineral, 
to raise it to the surface. Of course, the effect with the 
amount of oil you have mentioned there is very slight, 
but if the oil be reduced to the quantity specified in the 
patent mentioned here, the physical phenomena change 
entirely from what I have seen.” Is that correctly 
quoted? 

A. Yes. 

X-Q. 8. Is that still your opinion? 

A. ‘liters. 

X-Q. 59. You have seen these photographs that were 
introduced in evidence of froth or were you away at 
that time? 

A. I was away at that time. 

X-Q. 60. I would like to begin reading with ques- 
tion 85 from the Miami record, page 434, question 85. 
“Tf you have explained it as well as you can, we will go 
on to something else. You have stated that this oil in 
these small quantities, something to the effect that it 
does not act as an oil any longer, and that you can do 
it with something else. What does that mean? 

“A. That means that we can get that same froth, 
which contains valuable mineral, or a larger part of it, 
without what is technically known as oil, and with cer- 
tain other substances like alcohol. 

“X-O86. Well, do they both do the same thing? 

“A. Essentially, yes; they produce the same results. 

“X-Q. 87. In the same way? 


Butte & Superior Mining Company. 4415 
Charles H. Fulton. 


i In the same way, I believe, yes. 

“X-Q. 88. They do not involve any intricate differ- 
ences whatever? 

“A. I do not believe so.” That was your testi- 
mony wasn’t it, in the Miami case? 

Ee Yes. 

X-Q. 61. I would like to read one question and an- 
swer, question 17, page 589, the answer to question 17. 
“Why, in the cyaniding of slimes pulp by agitation, the 
agitation must necessarily be very thorough and violent. 
At the same time that the agitation is carried on, it is 
essential that air be introduced into the pulp for the pur- 
pose of furnishing oxygen to dissolve gold in connection 
with cyanide, and also to destroy certain chemical salts 
which are formed and which would use up cyanide. 
The agitation of ore pulp in cyanidation is a prolonged 
one, as a usual thing, all the way from twelve to twen- 
ty-four hours, depending upon the ready solubility of 
the silver or gold mineral which is present.” That was 
your testimony in the Miami case? 

MR. WILLIAMS: {f object. I think that the mat- 
ter has gone quite beyond the limits. The mere fact 
that Prof. Fulton has heretofore testified on something 
which is wholly irrelevant to his direct testimony would 
not seem to me to warrant the question. 

THE COURT: Yes, J think the objection is well 
tounded. Sustained. 

Po. 62. MR. SCOTT: In your visit to the Magna 
plant did you make any distinction between what was 
going on in say the first cell of the machine and that 
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which was going on in the second or third or the fourth 
or any other one? 

A. Yes, J make a very decided difference. The first 
cell was not an active frothing cell, but in my opinion 
was a cell to remove oil and oil float, which it very suc- 
cessfully did. a 

X-Q. 63. Well, was what went on in that first cell 
the same process that you saw at Anaconda, and Old 
Dominion? 

A. it was not. 

X-Q. 64. It was not? 

AX. Go: 

X-Q. 65. Where did that process first appear? 

A. In the second cell, the second being the first ac- 
tivexcell. 

X-Q. 66. You say it was not the same process mege- 
ly-because the froth was not overflowing at the time you 
saw it? 

ia Why, the first cell could really not be considered 
as a frothing cell. You might just as well have had say 
a tank interposed between the sludge box and fhe first 
frothing cell as to have had that cell there. 

X-Q. 67. Wasn’t there any froth on it? 

A. Why, there was some float rising to the surface 
but very little. 

X-Q. 68. Wasn't there agitation going on? 

A. Yes, there was some agitation, yes. 

X-Q. 69. Just as much as in any cell, wasn’t there? 

A. There was no froth removed. 
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X-Q. 70. There was just as much agitation in that 
cell as there was in any of them, wasn’t there? 

A. Just as much agitation there as in the emulsifier 
for instance. 

X-Q. 71. Or in any other cell provided with spitz- 
kasten boxes? 

fee Ys. 

X-Q. 72. And there was a circulation of pulp go- 
ing on from the agitation box to the spitzkasten and 
back wasn’t there? 

A. I suppose there was some. 

X-Q. 73. Just as much as in any of these, wasn’t 
there? 

A. There was no float being taken off. 

X-Q. 74. I understand that. 

A. So that the valves must have been perhaps closed 
down with very small degree of openings so the passing 
through would be very small. 

X-Q. 75. What valves do you mean must have been 
closed ? 

A. Well, there is a connection between the agitator 
and the spitz. Now, I am not very thoroughly familiar 
with the Janney machine. I don’t know the construc- 
tion of the valve, but there must be some opening there. 

X-Q. 75%. Well, don’t you know that there is no 
valve on the circulating opening that permits the pulp 
to circulate from the agitating box into the spitz and 
back? 

A. [am not familiar with the details of the Janney 
machine. 
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X-Q. 76. You said the valve must have been closed. 
But now you must have asumed that there was a valve 
there didn’t you? 

A. When [ say “valve” I have reference to some 
connection between the Agitator and the spitz, which I 
suppose was controlled by some arrangement. 

X-Q. 77. Well, you really don’t know anything 
about that, do you? 

A. I know very little about the Janney machine. 

X-Q. 78. Well, now, we have the agitation equal to 
the other cells as you state, and we have the froth. Now, 
that froth must have risen from agitation, mustn’t it? 

A. I didn’t say we had froth. 

X-Q. 79. Lets’ call it whatever you want to? 

i, Sone little tioat, 

X-Q. 80. Did it carry any mineral? 

A. Why, very little; mostly oil. 

MR. SCOTT: You asked for the report of the pro- 
ceedings of that day and I would like to offer it now. 

MR. WILLIAMS: I should like to examine it care. 
fully before you offer it. 

MR. SCOTT: This was asked for by you and you 
said you would accept it in this form and I have pro- 
duced it for you and I offer it in evidenc.e 

MR. WILLIAMS: I certainly am not going to ac- 
cept any document of that kind until I have examined 
it. I didn’t bind myself to absolutely accept anything 
that was handed to me. 

MR. SCOTT: We will wait for you to examine it 
so we can proceed with the witness. 
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MR. WILLIAMS: | will accept it in evidence sub- 
ject to possible criticisms and the requirement of furth- 
er proof. I cannot accept it absolutely. 

MR. SCOTT: It is noted that the report consists of 
typewritten sheets with a blue print flow sheet attached. 


Document admitted in evidence and erica DE- 
FENDANT’S PRB I 251: 


X-Q. 81. Did you observe the floating mineral upon 
the surface of this spitz box of the first cell? 

A. I observed the float there, yes. 

X-Q. 82. And was the sample that was taken by 
your party a representative sample? 

A. Yes, it was. 

X-Q. 83. And the assay return.of that sample shows 
it to have contained 18.98 per cent sulphide of copper, 
19.4 per cent iron, and 27.3 per cent insoluble. Do you 
regard that as a useful or useless operation producing 
a concentrate of that grade? 

A. That would depend what relation it bears to the 
regulation concentrate made in the plant. 

X-Q. 84. Are you familiar with the regulation grade 
made there? 

e J ain not, 

X-Q. 85. And you have no independent idea of 
whether that concentrate made from a heading contain- 
ing 7.095 sulphide of copper, 8.3 iron and 69 per cent of 
insoluble would be a useful operation and a good one 
metallurgically ? 
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A. I should say it was very poor concentrate to ob- 
taind from such high heads. 


X-Q. 86. I find from the report of the operation at 
Magna the day of your visit that part of the concentrate 
from spitz box number 10, carried 183.95 pounds of oil 
per ton, that is per ton of concentrate. Now, would you 
regard a concentrate carrying that amount of oil as be- 
ing produced by the same process that you have seen at 
Anaconda and at Old Dominion? 


A. It might be, yes. 


X-Q. 87. You think that you could observe that 
amount of oil in that concentrate don’t you, by the sense 
of touch? 

A. Yes, easily. 

X-Q. 88. Probably could see it with the eye, couldn’t 
your 

A. Yes. 

X-Q. 89. There would be no trouble about knowing 
it was there? 

Ae No. 

X-Q. 90. You think the luster and color of the min- 
eral would be covered up and concealed by that amount 
of oil? ; 

A. Well, the product or concentrate there is some- 
thing quite different from froth. It is a float, an oily 
float, which occasionally rose to the surface and is en- 
tirely distinct from the real product of the process, 
which is the froth. It is a by-product, something in- 
cidental, which arises, probably due to the excess oil, 
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but it is not the froth in any sense of the word. It 
is something entirely distinct. 

X-Q. 91. Did you state just at the end of your di- 
rect examination that wherever oil flotation was not in 
use water concentrating was the method? I am not 
sure | am stating it right, but I think that was the way 
you put it? 

A. Well, I don’t believe I said just that. I said the 
ordinary process of concentration was wet concentra- 
tion. That is known as the common process of con- 
centration. | 

X-Q. 92. What is used where oil flotation is not 
used for concentrating? 

A. Of course water concentration is used widely. 
Some mills still use water concentration and some mills 
use water concentration in conjunction with flotation; 
some mill use flotation only. Then you might have a 
mill using what we term magnetic concentration, on 
certain ores. : 

X-Q. 93. And when you say “flotation” do you 
mean to confine it to oil flotation? 

A. I confine my meaning to the agitation froth 
process. 

X-Q. 94. With oil or an equivalent substance? 

A. Some equivalent substance. 

X-Q. 95. Do you know of any flotation process 
that does not employ oil? 

A. Not in use at the present time, no, sir. 

X-Q. 96. You do not know of its being in use, you 
say? 
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A. You mean of oil only? A 

X-Q. 97. No, I mean of flotation without any oil. 

A. JI am not personally familiar with any. I 
haven't seen any. 

X-Q. 98. You don’t know that there are none? 

A. There may be some, I don’t know. 

X-Q. 99. Now, Prof. Fulton, if that first cell at 
the Magna plant had been overflowing at the time you 


saw it—and I think some of the other witnesses said 
they did see it overflowing at times during the day— 
would you then have regarded the operation being car- 
ried out in that cell as a carrying out of the same 
process that you saw at Anaconda and Old Dominion? 

A. Why, in respect to the small amount of real 
agitation froth that it discharged, I would say so, but 
not in connection of acting as an oil overflow. 

X-Q. 100. You mean that this float was not homo- 
geneous, that some of it was what you call agitation 
froth such as seen at the Anaconda or Old Dominion 
and the rest of it was something else? 

EAP CS: 

X-Q. 101. Then, under some conditions I take it 
to be your opinion that the float produced by agita- 
tion, an ore pulp containing oil, may consist of partly 
one kind of a float and partly of another kind of a 
float? 

A. Just consists of the real agitation froth which 
carries most of the mineral, and then the excess oil 
may go in there as an emulsion, as it was very evident- 
ly on the cell I saw at the Magna. You could separate 
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this product very easily on a glass placque, that would 
show very clearly. 

m©. 102. ‘Then the effect of this excess oil in 
this instance you are speaking of was not to prevent 
the formation of the agitation froth such as you saw 
at Anaconda and Old Dominion, but the effect is 
merely for the oil ‘to exist alongside of and with the 
true agitation froth? 

A. Well, from, my observation of the first cell 
it seems to break down and act perhaps detrimentally 
to that first ccll, and this concentrate was very much 
poorer than it was in the second cell, to the eye. 


RE-DIRECT EXAMINATION 
By MR. WILLIAMS: 


R-Q. 103. Prof. Fulton, have you any explanation 
of the agitation froth process? 

ee No, I have not. 

R-Q. 104. Have your assistants in the Case School 
of Applied Science made any investigation as to this 
question of explaining the process? 

A. One of my assistants, Mr. Thomas M. Baines 
made rather extensive investigations in the theory of 
ore flotation. It is a very attractive subject and one 
that naturally interests the scientific mind. He being 
an electrical engineer rather leaned to the electrical 
theory of flotation, and from what I have seen of his 
experiment and conversations with him— 

MR. KREMER: We object to this as hearsay and 
and incompetent. 
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THE COURT: Yes, objection sustamede 

MR. WILLIAMS: Exception. 

R-Q. 105. Do you accept the adsorption theory as 
an explanation of flotation? 


A. I do not. I do not consider it as a proven the- 
ory or as a proven fact. I[ do not even believe it is a 
theory. I think it is at present merely an hypothesis. 

R-Q. 106. Do you accept the electric theory as an 
explanation of flotation? 

A. I donot. I think the electric theory is a mere 
hypothesis at the present time. 

R-Q. 107. Do you know of any really scientific in- 
vestigation that has been made on the subject of flo- 
tation? 

A. Not to my knowledge. 

MR. WILLIAMS: That is all. 


(WITNESS EXCUSED.) 


GEORGE A. CHAPMAN, Recalled, testified as fol- 


lows: 


DIRECT EXAMINATION 
By ik. WECETAMs: 


Q. 1. Mr. Chapman, were vou one of the party rep- 
resenting the plaintiff who visited the Magna mill of 
the Utah Copper Company on April 22nd, during this 
inialle | 

A. I was. 
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Q. 2. And at that plant observed the operations be- 
ing carried on. 

Pe | did. 

QO. 3. Is this drawing, plaintiff's exhibit 245, a cor- 
rect flow sheet of the operations as they were con- 
ducted ? 

fee itis. | 

Q. 4. Please describe what you saw and what your 
observations were at the time of that visit without at- 
tempting to give the full details of the flow sheet, 
which appear, but giving your observation? 

A. I saw the stream entering a classifier said to 
contain the vanner concentrate from the upper part 
of the mill being suitably thickened and delivered to 
the sludge tank, and passing from the sludge tank to 
this stream was added oil and a solution known as 
calura. The whole pulp then passed through in one 
section of the flotation plant through two emulsifiers 
and 17 double spitzkastens Janney machines. In the 
other flotation machine there were three emulsifiers 
and 16 Janney double spitzkasten, double flotation 
machines. After a conference between Prof. Fulton, 
Mr. Janney and myself, it was decided to examine the 
machine with the two emulsifiers only, and also to 
take samples from one side of the machine for con- 
venience and to save time. This product after pass- 
ing through the emulsifier and entering the Janney 
machine—these machines were carrying out the Jan- 
ney operation of the agitation froth process. High 
grade concentrates were being recovered from boxes, 
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2, 3, 4, 5, and 6. From 7 on to 17 a middling product 
was being recovered with heavier overflow. 

THE WITNESS: On the first spitz box practical- 
ly no ore concentration was being shown. I should 
consider that first spitz box merely for oil recovery. 
Any mineral that was caught in this oily float I con- 
sidered to be mechanically caught there, possibly with 
slight traces of the agitation froth process, but its 
one purpose was not really for mineral concentration, 
but for oil concentration. 

The additions of calura were very large, and the 
first calura addition after the pulp left the sludge 
tank was by means of a three-quarter inch pipe which 
was running full stream. Other calura additions 
were made at various parts of the machine and en- 
tered into No. 2 agitator, No. 3, No. 4, No. 5, No. 6, 
No. 7, No. 8, No. 10, and No. 14. The addition of 
this calura produced an alkaline condition of the cir- 
cuit toward the end of the machine, which was more 
marked as you get toward the end box. 

The tailing discharge was in the usual manner, from 
a spigot from the 17th cell, and the concentrates were 
delivered to suitable collectors. 

Now, the overflow from the first box on the side 
of the machine that we were examining was very in- 
termittent; I judge that it overflowed perhaps ten 
minutes in every hour. This intermittent overflow 
interested me so much that I made several visits to 
the other side of the machine, and I noticed that of 
the five visits that I made, it was overflowing on four 
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occasions; and indeed it would be quite easy, and it 
would be a great temptation to remove that oily float 
continuously in ordinary operations. 

Q. 5. Did you do anything by way of special ex- 
amination or separation of the constituents of the 
fleat in spitzkasten No. 1? 

me idid 

Q. 6. What did you do, and what did you observe? 

A. I placed that oily float on a plaque, and no- 
ticed that it could be very easily divided into three 
products; first, a collection of oil globules, badly brok- 
en up with air; second, a sunken oily slime; third, oil 
globules which sank through the water and could be 
very easily separated from the settled slime. That 
separation was even more marked on boxes 2 and 3, 
where we had more solids to make a comparison. 
There again we could separate this oily float and could 
very easily wash off the oil globules which were rel- 
atively lighter than the sunken concentrate, and the 
sunken concentrate had the appearance of the ordi- 
nary concentrate that could be vanned from the result 
of the agitation froth process. 

In looking around, it was a great surprise to me 
that our friends at this plant had not taken advantage 
of this fact that this oil was so free, and obviously oil 
costing money, that they had not taken advantage of 
this simple means of separation to recover a large pro- 
portion of their oil. 

(7. What was the character of the fleat as it 
appeared to the eye on the top of spitzkasten No. 2? 
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fs Spitzkasten No. 2 produced a typical agitation 
froth, except that it had an oily appearance, and 
showed the presence of the golden transparent oil 
bubbles carrying no mineral. 

Q. 8. Now, as to spitzkasten No. 3? 

A. Practically the same thing, except I should say 
the oil was slightly reduced, the free oil. 

Q. 9. Spitzkasten No. 4? 

A. Spitzkasten No. 4 we were getting to a point 
when we began to get the typical-looking froth, with 
still a slight trace of excess of oil. 

OV 10) Spitzkasten Nowo? 

A. Well, we could say right down to No. 6 there 
was a gradual diminution of the oil’and a brightening 
up of the mineral, showing that there was less oil in 
the later boxes. 

QO. 11. And these spitzkasten, 1 to 6, were the spitz- 
kasten that were delivering the finished product? 

A. They were delivering the finished product. 

Q. 12. Now, spitzkasten No. 7, what did you ob- 
serve on the surface of that spitzkasten? 

A. Spitzkasten No. 7 had a higher water level 
with a quick removal of the froth, not only assisted 
by the quantity of water going over, but it was me- 
chanically assisted over by a revolving paddle. It is 
true that all the boxes had this, except I think it was 
either 10 or 11, where there was no mechanical paddle, 
due to the fact that the motor set to drive the shaft for 
those mechanical froth removers was set at that box. 
The froth covering over was much lighter in color, and 
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up to, say, box 12, there were streaks of oil float which 
could be very easily recognized;, particularly on box 
10. These streaks were quite apparent and passed 
over the lip of the spitz boxes in quite separate prod- 
ucts. This was so interesting that I asked Mr. Janney, 
and consulted with Prof. Fulton, that we should ex- 
amine these streaks, and we took several samples of 
these, but of course in getting this oil float on top of 
the ordinary agitation froth, it was difficult to get a 
sample of this actual float without obtaining a large 
portion of the light-colored froth. This condition 
went on to a more or less extent right along in the 
machine to about she 13th or 14th box, I should say, 
when these streatns more or less disappeared. 

©. 13. You speak of them as streaks; what pro- 
portion of the surface of the spitzkasten was covered 
by these streaks? 

A. On box No. 10 that I particularly examined, I 
should say 20%. 

QO. 14. Did you get a specimen of this streak? 

ae J did. 

©. 15. In what box? 

= Box No. 10. 

MR. WILLIAMS: I will say that Defendant’s Ex- 
hibit No. 251 will be accepted in evidence with the 
same force and effect as if the assayers had appeared 
and testified. 

©. 16. Now, in defendant’s exhibit 251, there ap- 
pears about a page entitled “Magna Plant Sample 
No. 8 B, machine No. 1, Spitz No. 10, dark-colored 
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oily concentrate; assay analysis and oily analysis.” Is 
the material that is described as dark, oily concen- 
trate the same as that you have referred to? 

A. It is; it is the sample as collected. 

Q. 17. And what does this oil analysis show? 

A. It shows that of a total weight of the sample 
of 28.953 grams, the oil contained was 2.663 grams. 

Q. 18. Now, I suppose you compared that with the 
light-colored froth from Spitz No. 10, which appears 
on the next page? 

A. The total weight of the sample was 19.345 
grams, and this contained a total weight of 0.657 
grams of oil. 

Q. 19. Have you examined the assays and oil an- 
alyses set forth in Defendant’s Exhibit No. 251? 

A. I have casually glanced at them. 

©. 20. Have you looked them through sufficiently 
to determine what they show as to the various prod- 
ucts? 

A. I would prefer to have a little more time on 
that. 

Q. 21. Did you also visit the mill of the defendant 
on April 29th during this trial as a representative of 
the plaintiff ? 

A. I did. 

©. 22. Please generally describe what you saw in 
the way of operations, without giving any further de- 
tails of the flow sheet than you think necessary to make 
your explanation clear, having in mind the fact that the 
flow sheet has already been explained in evidence. 
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A. The products from the upper part of the mill 
were made by the ordinary process of water concen- 
tration. After being suitably reground and thickened, 
these products were delivered to a flotation plant. This 
plant consisted roughly of seven rougher machines 
and three cleaners, the three cleaners acting in series, 
not in parallel. There is return products, namely from 
the fourth, fifth, sixth, and seventh spitzkasten and 
the various rougher machines, together with the mid- 
dling product of the first cleaner, the second cleaner 
and the third cleaner, were returned to the head of 
the plant and mixed with the crude feed. The first 
three spitz boxes of the rougher machines were de- 
livered to the first recleaner. The appearance of these 
first three boxes, particularly the first two, showed the 
presence of a considerably oily gangue, which gangue 
could be easily separated from the main portion of 
the concentrates, by a simple vanning of the products. 
The middlings overflowed from the rougher machines 
carried considerable water, or rather circuit liquor, 
in which was suspended a considerable amount of fine 
clay gangue. The reagents that were being used were 
sulphuric acid and copper sulphate solution, which ] 
understand was obtained from Anaconda, and the mix- 
ture of oil was said to contain 70% fuel oil, 18% pine 
oil and 12% kerosene. Mr. Shimmin’s later report 
gives more exact figures for these as follows: Stand- 
ard Yaryan pine, 24.03%: fuel oil, 64.47%; com- 
mercial kerosene, 11.23%. This oil before being add- 
ed to the flotation circuit was warmed, I judge to be- 


ee 
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the oil temperature dropped lower than 40°, but for 
the major part of the time it was above 40°. The oil 
addition was being made, at the time of our arrival, 
at the discharge end of one of the tube mills, but it 
was perfectly evident by examining the discharge of 
that same tube mill, that the oil reagent had been add- 
ed to the feed end of the tube mill, and had been 
changed over just before our arrival. The first part 
of the day was spent with Mr. Shimmin and Mr. Hack- 
wood in arranging for various samples to be taken, 
and check samples for both sides. The sampling 
proper DTN one o'clock and continued until 5. 


| 
tween 40 and 60° C. There were occasions when 


These samples were taken and gave entire satisfaction 
to both parties, and should represent fairly well the 
operations that were being carried on on that after- 


noon. Three of these samples, the return middlings 
from the various cleaners, were grab samples, and can | 
only be considered as specimens, but in my opinion | 


they represent the normal running operation of these 
streams. The only reason why time samples were not 
taken of the whole of the run was because the streams 
were very hard to get at and very difficult to sample. 
{ and Mr. Hackwood personally took these samples. 
One feature of the tailings that is worthy of note: I 
was fully expecting to find some incipient granules, 
owing to the fact of the proportion of oil,specks that 
looked like granules, but on close examination proved 
to be solid oils. 
(Recess). 


P. 4432, L. 28, after “oil” insert “that was being used, 
and at first I discovered dark ” 
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Q. 23. What was the condition of the feed to the 
flotation plant as regards new feed at the time of your 
inspection of the Butte & Superior—the material in 
that feed? 


A. The new feed was in a pulp of modified water 
and I examined the upper part of the mill very thor- 
oughly, but could find no additions of oils there so I 
assumed that the presence of soluble agent was due to 
return water from either the concentrator thickener 
or the tailings dam. 


QO. 24. What was the dry material composed of— 
or I presume we can call it the ore that was fed to the 
flotation plant? 


A. It was zinc ore. 


Q. 25. Had it any characteristics? 

A. Well, the chief characteristic was clearly 
shown after it had been ground up. It was very evi- 
dent that there was a large proportion of clay gangue 
slimes in the pulp, a condition which was rather a 
surprise to me after knowing the samples of Butte & 
Superior ore that we had been treating for some time 
in previous litigation. 

Q. 26. What was the result, if you know, of this 
presence as clay gangue slime in such large quantities 
in the pulp? ey, 

A. Why, this clay gangue slime? Have. the effect 
of absorbing the oils and rendering these oils inactive 
for the functions of the oil flotation process. 

Q. 27. And did you observe whether that happened 


4434 Minerals Separation, Limited, et al., vs. 
| George A. Chapman. 


at what occurred in the Butte & Superior plant when 
you were there? 

A. It was perfectly obvious by the condition of the 
rougher concentrate and finished concentrate. 

Q. 28. Is this matter of oil absorption by the gan- 
gue a phenomenon that you are familiar with in flo- 
tation operations? 

A. Perfectly. 

Q. 29.. When the oil is absorbed by gangue is it of 
any use in the process of froth formation? 3 

A. It is absolutely lost to the process. 

Q. 30. Did you make any observation as to the 
amount of return middlings as compared with normal 
agitation froth process operation? 

A. The return of ‘these middlings was much larger 
than I have ever seen before for two reasons. The 
first reason was that the middlings overflowed from 
the rougher machines carried considerable circulating 
liquor with them; and the other reason having three 
recleaners. There were three middling streams being 
returned to the original flotation feed. 

Q. 31. I would like you to look at the flow sheet, 
defendant’s exhibit 222, and tell me where the tailings 
from the three recleaners were returned to? 

A. To the teed?ot No,  el@aner. 

Q. 32. Then what you have said as to the returns 
from all of the cleaners going to the head of the 
plant, if that is what you said is not quite correct? 

A. Not quite correct. I am mistaken. 

QO. 33. The material returned from No. 3 cleaner to 


a 
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No. 1 cleaner would go through No. 1 cleaner, No. 2 
cleaner and No. 3 cleaner, is that right? 

A. The tails from No. 2 cleaner are marked on this 
sheet “‘tails to tail race”. 

Q. 34. Now, is it or is it not true that the material 
which was returned from No. 3 cleaner to No. 1 clean- 
er, also the material going to No. 2 cleaner— 

A. The tailings from No. 1 cleaner are returned 
to No. 3, 36 inches elevator, and are returned to the 
flotation feed. 

Q. 35. And what material goes from No. 1 cleaner 
to No. 2 cleaner? 

Ee lhe cleaner concentrate. 

Q. 36. What operation did you observe in that part 
of the plant which has been described as the air cells? 

A. Well, I saw there a series of Callow pneumatic 
cells. They were operating on the tailings from the 
rougher machines. A low grade concentrate which 
should be considered as a middling was being pro- 
duced in these machines and returned to the circuit. 
My time was pretty well occupied in superintending 
sampling arrangements and general observations of the 
plant and I had no opportunity to trace out that prod- 
uct to the upper part of the mill, but I assume that 
that will be correctly shown on the flow sheet we have 
just been looking at. 

Q. 37. What in your opinion was the process being 
carried out in the Butte & Superior mill at the time 
of your visit that you have described ? 

A. It was undoubtedly the process of the agitation 
froth process. 
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Q. 38. What factors in your opinion contributed to 
making that process the agitation froth process, in 
view of the amount of oil that was being fed into the 
plant? 

A. By adding suitable oily reagents to the pulp of 
finely crushed ore and water and agitating to produce 
a separation and froth, is what I understand to be the 
agitation froth process. The-admission of these oils 
may be sometimes of two characters, those that are 
actually active in the process, and perform the neces- 
sary functions, and those that are inactive in the pro- 
cess. I have on many occasions used inactive oils, par- 
ticularly those like fuel oil, kerosene and stove oil to 
produce a condition of froth in the spitz box that will 
maintain a steady condition of overflow. The addi- 
tion of these, reagents in small quantities is extremely 
useful for’ purpose and considerably eases up the 
operating work. 

Q. 39. Then, as I understand you, such oils as fuel 
oil and kerosene and stove oil are not active oils in the 
agitation froth process? 

A. Not to my knowledge. 

Q. 40. And your knowledge is based upon what? 

A. My practical experience since 1905 in the agi- 
tation froth process. 

Q. 41. Now you spoke of little particles or granules 
of oil which you saw in some part of the process. What 
have you to say as to the operation that was indicated 
by the presence of these little particles of oil? 

A. Well, this particular oil passing out with the 
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tailing to my mind was a demonstration that it was 
an inactive oil and escaped by that means. There is 
possibly the same inactive oil in the various froths that 
were produced in the plant but I couldn’t distinguish 
them in the froth. 

QO. 42. You say that this was oil? In what condi- 
tion was it, liquid? 

fe No, it was in the form otf little nodules of 
grease. 

QO. 43. And was there any manipulation that in your 
view would tend to the production of these little nod- 
ules of grease? 

A. Why, the addition to the plant of an inactive 
oil. The oil, of course, was delivered to the flotation 
section warm and sent to the circuit which I should 
judge to have been on that day between ten and twelve 
degrees Centigrade and that would certainly cause this 
particular grease to become solidified although it was 
a freely running oil when it entered the plant. 

QO. 44. About the proportion of the clay gangue in 
the middlings. Did you see any indication of these? 

A. The middling was practically all of this clay 
gangue. 

©. 45. Have you ever in your experience in the agi- 
tation froth process taken any account of the oil re- 
turning in the circulating feed in connection with the 
amount of new oil that vou feed to the machine? 

m i never have. 

Q. 46. What have you to say about its effect in 
enriching the feed in mineral contact, as to whether 
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that is something that you take into account in ordi- 
nary agitation froth operation? 

A. Yes, in the return of such middlings from the 
retreatment of concentrates it has always been my aim, 
and I think it has been generally practiced to allow 
this return to be about or nearly above the assay of 
the original feed. If this amount is exceeded you lose 
the value of flotation feed and thus you are more like- 
ly to produce a richer tailing. 

Q. 47. That is to say return of mineral in the mid- 
dling enriches the feed and as a general rule enriching 
the feed means richer tailings? 

A. Means richer tailings. 

QO. 48. I would like you to,repeat your description 
of the middlings which were returned in this plant at 
the Butte & Superior. What did they consist of? 

A. The middlings of the plant at the Butte & Su- 
perior? ; 

QO. 49. Yes, the middlings returned; what did they 
consist of? 

A. The middlings returned to the feed elevator was 
the spitzkasten overflow of 4, 5, 6 and 7 boxes. 

Q. 50. And did you observe what material over- 
flowed there? 

A. Quite light colored froth with quite a large 
proportion of fine clay gangue suspended in the pulp. 

Q. 51. And then that middling return was com- 
posed of what? 

A. Low grade mineral, some mechanically caught 
coarse gangue and this fine clay gangue that was re- 
turned in the flotation pulp. 
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Q. 52. I think you said something about the mid- 
dling consisting entirely of clay gangue. Just what 
did you mean? 

A. Well, the presence of that clay gangue was so 
striking—perhaps I still have the impression on my 
mind—but it certainly contained besides the clay gan- 
gue some low grade concentrate and as I stated before 
some mechanically associated coarse gangue. 

QO. 53. What is the table that I now show you? 

A. This table refers to the visit to the Butte & Su- 
perior mill on April 29th of this year. 

Q. 54. What are the determinations on this table? 

A. The determinations are the assays of the vari- 
ous final products and the amount of oil contained 
therein. 

Q. 55. And these assays and oil determinations 
were made by whom? 

A. Dr. McIIhaney. 

ca. WILLIANIS: The sheet referred to is offered 
mimevidence as Plaintifi’s Exhibit No. 252, and it is 
stipulated that that shall be received in evidence with 
the same force and effect as if the assayer were called 
and testified. 

MR. KREMER: Of course with the right to show 
any inaccuracy if any should appear in any of these 
assays as referring to the check samples. I don’t think 
there will be any, but we have not had an opportunity 
to examine this yet. We will compare it now. 

O. 56. Have you any correction to make to this 
document as it is here—I note that you have a mem- 
orandum on your copy, state what that is. 


4440 Minerals Separation, Limited, et al., vs. 
George A. Chapman. 


A. Under the title “Product” there are two pro- 
ducts; “concentrate sands” and “tailing sands.” These 
should be called “concentrate sharps” and ‘“‘tailing 
sharps.” 

Q. 57. How would you define a sharp as dis- 
tinguished from a sand? 

A. Why, a sand indicates a gangue product, where- 
as the term “sharp” would include both concentrate 
and gangue. 

Q. 58. Now, can you give a brief description of 
this table with the result; take the heading “Dry Waste, 


ve) 


Total in Four Hours’ Run.” That was based on what 
kind of samples? 

A. These are the actual samples taken at the mill. 

Q. 59. Automatic time samples? 

A. The concentrates and tailings were automatic 
time samples. The concentrates were deslimed—well. 
they were mixed with water and allowed to settle one 
minute, and deslimed and separated into the, products 
in the proportion which is given in that table. The 
concentrate sharps These figures are applied to the 
total tonnage for the four hours we were there, and 
sampling, and we have taken the figures given in Mr. 
Shimmin’s report. Now the concentrates are divided, 
assuming the production of 60.16 tons of concentrate 
in that four hours, there were 31.37 tons of sharps and 
28.79 tons of slimes. 

Q. 60. And the figure 60.16 which is here obtained 
exactly agrees, does it not, with that other figure¢ 
fiarked “From B. & 3.?” 
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A. From B. & S. We have taken that figure for 
that calculation. 

Q. 61. Now, is the percentage of heads divided in 
the same manner? 

A. ‘That is divided in the same manner. The tails 
are divided—there was a total of 203.03 tons, and the 
tails were divided into 11.4 tons of sharps and 9.97 
tons of slimes. The total percentage of these tailings 
is 77.2% of crude ore treated. This 77.2% was di- 
vided into 42.3% of shares and 34.9% of slimes. 
These next products were assayed separately as fol- 
lows: Concentrate sharps assayed 46.9% of zinc; con- 
centrate slimes assayed 41.8% of zinc; a composite as- 
say of the two was 44.5% of zinc. 

Q. 62. And the Butte & Superior figure is 45.2? 

A. 45.2. That is within reasonable limits of as- 
saying and sampling errors. 

7.63 Gontinue. 

A. Of the tailings, the sharps assayed 1.49% of 
zinc and the slimes 1.91% of zinc and a composite as- 
say of these products was 1.68, against 1.57% of zinc 
from the Butte & Superior assays, which is within 
reasonable limits. The calculated assay from those 
various products of heads was 11.44% of zinc against 
11.53% of zinc, Butte & Superior assays, which is 
again within reasonable limits. Now, the recovery of 
the zinc in the concentrates on these figures is shown 
in 88.7% zinc against the figures of the Butte & Su- 
perior Company of 89.5, which is within reasonable 
limits. Now, this recovery, of this 88.7 recovery, 
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48.8% recovery was in the sharp portion of the con- 
centrate and 39.9 in the slime portion. Of the 11.3% 
lost in the tailings, 5.5% was lost in the sharps and 
5.8% in the fines. Now these products, the oil de- 
terminations were made on them with the following re- 
sults: The concentrate sharps carried 22.8 lbs. of oil 
per ton; the concentrate slimes carried 93.4 lbs. per 
ton. A composite figure derived from these two is 
56.6 Ibs. per ton of the total concentrates, against 62.6 
Ibs. per ton Butte & Superior figures. The oil de- 
terminations of the tailings showed 14. lbs. per ton of 
oil which could be divided into the sharp tailings of 
0.296% of oil and in the tailing slimes, 30.6% of oil. 
The next column, the percentage of total oil to feed is 
as follows: 50% of the total oil used was recovered 
on the concentrate; 10.5% of which was on the sharp 
portion of the concentrate and 39.5% on the slime por- 
tion. 41.7% of the total oil was determined to be on 
the tailings, of which 0.5% was on the sharp portion 
and 41.3 on theSlime portion. Now, the total oil re- 
covered has been divided into two portions; on the 
sharp portion of the concentrate there was 10.6 per 
ton. 

QO. 64. Of what kind of oils? 

A. Volatile oil. 

Q. 65. Do you know, as a matter of fact, that that 
was a natural division in the work of oil determina- 
tion? 

A. Well, I am not qualified really to go into the 
chemistry of oil, and I accept these figures as given by 
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Dr. Mcllhaney, and if there is any explanation to 
make, I think he can make it. 10.6 lbs. per ton of vola- 
tile oils on the concentrate sharps: 42.9 per ton on the 
concentrate slimes; the composite figure for these two 
is equivalent to 29.1 lbs. of volatile oil on the total con- 
centrates recovered. Tailing sharps contained 0.172 
lbs. per ton of volatile oil and 16.2 lbs. of volatile oil 
on the slimes. The composite figure on the total fig- 
ure is 4.7 lbs. per ton of volatile oil. The percentage 
of the division of these volatile oils recovered in the 
various products is as follows: In the concentrate 
sharps it is 12.29%; concentrate slimes, 52.34%, mak- 
ing a total on the concentrates of 64.63%. For the 
tailing sharps, 0.71%; for the tailings slimes, 34.66%, 
making a total fer the tailings of 35.37%. Of the non- 
volatile oils that “4s“contained by the concentrate 
sharps, 12.2 lbs. per ton; concentrate slimes 44.2 Ibs. 
per ton, and total concentrate, 27.5 lbs. per ton. On 
the tailing sharps, 1.124 lbs. per ton. 

©. 66. 0.124 I have it. 

A. My copy gives it 1.124. 

MR. WILLIAMS: We will put that in as 1.124 
at present, and we will check it up. 

A. The tailing slimes, 20.4 Ibs. per ton. The total 
tailings, 9.3 Ibs. per ton. The percentage of the non- 
volatile oils represented by these various products is as 
follows: Concentrate sharps, 10.8% : concentrate slime, 
35.89%; total, 46.69%. The tailing sharps, 0.39%. 
Mamine slimes, 52.92%. Total tailings ’53.31%. 

©. 67. Now, as to the lower figures of these col- 
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umns, you did not give them all; the amounts of oil, 
did they check up?’ 

A. No, there is a loss. Of the total oil, 91.7% is 
shown to be on these various products, and that checks 
very closely with the Butte & Superior figure of 93.4%. 

Q. 68. And the difference between that and 100 is 
the loss in the determinations he 

A. The loss in the determintions, yes. 

-Q. 69. Do you know of any particular circumstance 
that would contribute to the fact that the loss was 
8.3% in one instance and 6.6% in the other instance; 
if you do not know you may just answer that you 
don’t. 

A. Well, it 1s possible that the determinations made 
by Dr. Mecllhiney include both volatile and non-vola- 
tile oils, while those of the Butte & Superior are of the 
total oils, and that was totaling the amount of the de- 
terminations, and it might possibly account for that 
shght difference. 

Q. 70. You think the loss of the oil in solution in 
the water of the pulp, would that contribute to the fail- 
ure to account for the total amount of oil in the 
product? 

A. If I understood Dr. McIlhfney correctly, he took 
all the water with the product. 

QM. 71. So that any soluble frothing agent would 
have appeared in the calculations? 

A. Yes. 

THE COURT: Are you asking the witness to ac- 
count for the difference between the two assays? 
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MR. WILLIAMS: No, the difference from 100. 

THE COURT: He answered as to the discrepancy 
between the two assays, as I understood it. 

oe WITNESS: I did in my first ansaver, yes, 
sir. 

mR. WILLIANS: Q. Is it or is it not to be 
expected that in an operation of this kind with con- 
siderable quantities of oil divided up into aa 
ucts, that the oil determinations will account “os all 
of the oil? 

A. Well, it is practically impossible. 

Q. 72. Now, was there any characteristic of this - 
process as carried on by the Butte & Superior in re- 
gard to agitation that was different from the normal 
agitation froth operations that you are familiar with? 

A. I should say the agitation was greatly increased 
over the standard Mineral Separation practice. 

Q. 73. THE COURT: What effect would that 
have, or has it any that you know of? 

A. Why, it would have the effect of beating these 
inactive oils against air bubbles, and possibly be car- 
ried to the surface on air bubbles. We used to have 
the same effect with the Cattermole process, where 
some of the granules by agitation were broken and 
would become attached to one single air bubble, and 
would be carried practically to the surface, and then 
the bubble would break and the broken granules would 
fall in the form of a flock, and | think it is quite 
possible that this very violent agitation would cause 
a partial—well, a verv fine subdivision of these inac- 
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tive oils, and allow them to be caught with air bub- 
bles and taken over with the flowing froth. 

QO. 74. MR. WILLIAMS: Returning now to the 
Utah Copper Company inspection, have you a table 
of the results of analysis and deter—and examination 
of the samples obtained? 

A. Yes, sir. 

MR. WILLIAMS: I offer in evidence this table. 
as plaintiff’s exhibit No. 253, with the same stipula- 
tion as the last and same exception. 

MR. KREMER: I don’t think there will be anv 
occasion for that; it may be admitted. 

Exinbit No. 253 2adimitted: 

QO. 75. Now, what does this table show? 

A. That the assay of the flotation feed was 7.4% 
copper. The concentrates recovered were 26.3% cop- 
per and the tailings rejected were 0.2% copper. The 
indicated recovery, by the well known formula, is 
97.9% recovery. The oil on the concentrates and 
tailings was estimated as follows: The total oil on 
the concentrate was 2.81%; total oil on the tailings 
was 0.199%. 

QO. 76. And this is divided up between the volatile 
and non-volatile? 

A. Yes—The volatile oil on the concentrate— 

Q. 77. You need not give those figures. Now as 
to the recovery of oil fed, 1.06%, or 21.15 lbs. per 
ton, what did you find there? 

A. That 73.1% was associated with the concen- 
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trates and 13.6 was associated with the tailings, making 
a total of 86.7%, meaning a loss of 13.3%; but I 
should not like to say that that is due to any error 
in the assaying, for it must be understood that we 
had only four hours to sample this particular run, and 
our samples partook more of the nature of speci- 
mens rather than time samples, so it is quite possible 
that that error or most of it can be accounted for in 
that way. 

Q. 78. Now, you have here the skimmings of the 
first spitzkasten, with a total oil of 26.24%. Is that 
the float that you described as appearing in the first 
spitzkasten ? 

Ee it is. 

Q. 79. And the next two, concentrate from second 
spitzkasten, with a total oil figure of 4.87%, that is 
the amount of oil that was found in that second spitz- 
kasten ? 

Pe it is. 

QO. 80. Now, have you examined the determina- 
tions made in behalf of the Utah Copper Company, 
Eemibit No. 251? 

f= | have. 

Q. 81. Having before you all of these determina- 
tions, and having seen the plant in operation, I wish 
you would say what process was being carried on at 
the Utah Copper Company on the occasion of your 
visit? 

A. The process employed at the time of our visit 
was undoubtedly that of the agitation froth process. 
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The incident of that oil removal at the first spitz box, 
not being one of ore concentration, I would exclude’ 
that one box; but the rest of the plant was undoubt. 
edly the agitation froth process. 

Q. 82. Did you observe whether or not the oil fed 
to the plant was fed in a heated condition? 

A. It was, at a temperature of 62° C. 

Q. 83. And was the pulp heated or not? 

A. The pulp was normal temperature. 

Q. 84. About what was it on that day? 

A. Ten to fifteen degrees Centigrade. There may 
have been just a little heat or raise in temperature by 
reason of the fact that the pulp was kept in sus- 
pension in the sludge tank by means of a small jet 
of steam—or perhaps that was compressed air; I will 
have to look at my notes. J will withdraw that last 
statement: it was compressed air. 

©. 85. It was suspended by compressed air and 
not steam? , 

A. Compressed air, that is all. 

Q. 86. But there was no heating in the plant ex- 
cept to the oil? 

A. The oil and the calura. 

QO. 87. Now, you have testified, and other wit- 
nesses have testified repeatedly about the standard 
machines of Minerals Separation Limited. I show 
you the drawings in the Hyde Record, entitled ‘‘Plain- 
tiff’s Exhibit, King John’s Court, Standard Plant’ ap- 
pearing on pages 1027, 1030 and 1031, and I might 
note that the evidence shows that this plant was in 
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operation in the laboratory in King John’s Court in the 
latter part of the year 1910. Now, I ask you how 
that flotation apparatus or machine appears to you 
to compare with what you have referred and the other 
witnesses have referred to as the Minerals Separation 
standard plant? 

A. These drawings practically represent the stand- 
ard machine of today, with the exception that the pipe 
C on the sheet has been replaced by a curved pipe, 
to do away with the right angle turn, which causes un- 
necessary wear and chokes up at times. The baffle F, 
has been reversed. 

Q. 88. That is, instead of pointing up it now points 
down? 

A. It points down. 

Q. 89. Those are all the changes that have been 
made in the last seven years? 

A. That is all. Those machines also appear to 
be belt driven, but most of the modern machines are 
gear driven. 


CROSS EXAMINATION, 
BY MR. SCOTT: 


X-Q. 90. Mr. Chapman, if the first cell at the Magna 
plant had been overflowing and discharging float 
regularly, would that have altered your answer in 
which you stated you considered that the process that 
you saw at Magna was the agitation froth process? 

A. If that float had been removed continuously, 
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that box, which is merely acting as an oil remover 
and not as a cencentrator at all— 

X-Q. 91. Well, would you consider that the pro- 
cess carried out there was that of the agitation froth 
process? 

A. You mean the machine as a whole? 

XeOwo2 we vies 

A. Certainly: 

X-Q. 93. And if you make any distinction, what 
would you say about that first box? 

A. That first box was merely there to prepare 
the pulp for the final successful treatment by the agita- 
tion froth process. 

X-Q. 94. How about the first box in the Butte & 
Superior installation. Considering it separately as you 
have considered the one at Utah separately, was that 
box being used for the agitation froth process? 

A. Yes, it was, but in this instance I can say that 
if you had removed the clay gangue from the Butte 
& Superior feed, that you would have had exactly the 
same condition as what you had in the Magna first 
box. 

X-Q. 95. Do you think that the quantity of oil 
necessary to treat an ore is related to the character 
of the gangue? 

A. In many instances, yes. 

X-Q. 96. So that in your opinion the ore having 
some classes of gangue would require more oil than 
a similar ore with a different character of gangue? 


A. Yes. 
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X-Q. 97. Now I don’t know whether you know 
how Dr. Mcllhaney got this determination of the oil on 
the sharps as distinguished from the oil on the slimes, 
but if you do I would like to have you answer this 
question, as to whether, after allowing the pulp of 
the concentrate to settle for a minute, and then float- 
ing off the slimes—whether that did not carry with 
the slimes all of the detached oil in the mixture? 

A. I did not see the operation performed. JI will 
eave that to Dr. Mcllh4ney. 

X-Q. 98. You did not know the conditions? 

oe No. 

X-Q. 99. I think from what you have said that 
you can answer this question: Did you or your asso- 
ciates sample or analyze the flowing pulp with the sus- 
pended clay gangue separately for oil in the middlings? 

A. I don’t think those figures are mentioned here, 
Bere Scott, and if they are not on this sheet I am 
afraid that they have not been done. 

X-Q. 100. I am referring to the middlings. 

A. The middlings returned? 

BO. 101. Yes. 

A. No, I am afraid they have not been done. 

X-Q. 102. Then you have no definite data upon 
which to base the statement that a large amount of 
that oil was absorbed in and adhering to these clay 
slimes, have you? 

fe i have no definite data, except that one little 
point on the flow sheet just now, which convinces 
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me that my opinion is right. If you want me to go 
into that point I will explain it to you. 

X-Q. 103. You may do so if you wish? 

A. In describing the returns of these various mid- 
dling products just now I made the mistake of saying 
that they were returned to the head of the flotation 
machine and overlooked the point of these middlings 
from No. 2 cleaner being sent to the tail race. @ 
was very much surprised and at first I said that was, 
a mistake on the flow sheet, but withdrew the state- 
ment. In the whole of my flotation experience [ think 
it is the only example of which | know and have 
heard of where a middling product from the cleaner 
is discarded to the tail race. Now, it is perfectly ob- 
vious that the only reason for doing that is that the 
amount of this oily clayey gangue is built up to such 
an extent in the circuit that it 1s necessary to discard 
that portion of that at that point rather than let it 
go back into the various machines and produce a 
much lower grade concentrate. 

X-Q. 104. Did you, Mr. Chapman, see any of this 
clayey gangue carrying oil with it? 

A. I observed some, yes. 

X-Q. 105. At what point? 

A. In these various middlings returned. This clay 
gangue, if you shake it up in water, gives a peculiar 
streaky color to it, and the presence of oil is certainly 
shown by the excess of these streaks over the ordinary 
pulp appearance. 
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X-Q. 106. Did you make any examination that 
enables you to say that this clay gangue carries a 
greater relative proportion of oil, that is relative to 
the concentrate, than any other kind of gangue? 

A. The only thing J can refer you to is these sheets 
that have been put in evidence which show there is 
a marked difference shown between the tailing sharp 
and the tailing slimes. 

X-Q. 107. But you don’t know how that determina- 
tion was made, that question I just asked you about 
flotation over the slimes and whether that wouldn't 
carry with it all the detached oil and clay with the 
slimes ? 

A. Dr. Mellhiny who did these determinations—] 
have known this gentleman for some time and I know 
if he did a thing like that he would certainly mention 
im to me. 

X-Q. 108. Are we quite clear about that now? 
As I understand it there is no flow back to the head 
of the machine except the tailings from the No. 1 
cleaner and the middlings from the lower cells of the 
rougher machine? That is correct, isn’t it?” 

ne LS 

X-Q. 109. Now, you have explained the operations 
at the Butte & Superior which you saw by reference 
to the clayey gangue slimes, you referred to. Is it 
your opinion that it would not be possible to prac- 
tice the process with as large an amount of oil if that 
clayey gangue slime were absent? 
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A.. You could practice the process if you followed 
out the process of the Magna mill. 

X-Q. 110. Well, suppose we simply eliminate the 
criticism you make of the Magna mill and carry it 
out just the way they did at the Butte & Superior mill. 
Do you think that it would be impossible without the 
presence of this clay gangue slime you refer to? 

A. 1 should think it would be quite possible to 
carry out the process, yes. 

X-Q. 111. With the same amount of oil? 

A. Yes, with the same amount of oil. 

X-Q. 112. And the same procedure? 

A. Yes, the same procedure. 

X-Q. 113. And in the absence of the clay gangue? 

A. Jn the absence of the clay gangue, yes. 

X-Q. 114. And it still would be the agitation 
froth process? 

A. Absolutely. 

X-Q. 115. I'don’t suppose you know how Dr. Me- 
hyney drew the line between the volatile and non- 
volatile oils that are shown upon exhibit 252? 

A. I would prefer to let him describe it, Mr, Scott. 

MR. WILLIAMS: We will put Dr. Mcllh&ney on 
the stand. 

X-Q. 116. MR. SCOTT: Now, referrmg to ex 
fiibit 253, which is plaintiff’s exhibit representing the 
results at the Magna mill during the visit of plaintiff’s 
representatives, will you state whether you think the 
recovery there shown 97.9 per cent of the copper is 
a good result, metallurgically speaking? 
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A. It is a very good result. 

K-Q. 117. You have stated that if the Butte & 
Superior Company were to carry out the process just 
the same as you saw it on that Sunday of the visit 
and we were to eliminate the clay gangue slime that 
that would be the agitation froth process. Do you 
place any limit at all as to the amount of oil in what 
would be the agitation froth process? 

A. I limit the amount of active oils to what is the 
agitation froth process. 

X-Q. 118. And to what do you limit it? 

A. Why, the point of maximum efficiency. 

X-Q. 119. You cannot say, can you, Mr. Chapman, 
that upon the occasion of your visit to the Butte & 
Superior mill no kerosene or fuel oil coated any of 
the bubbles or any of the mineral particles, can you? 

A. I can’t say that, no. 

ir ICOTT: That will be all. 

THE COURT: Just point out to me on this flow 
sheet, exhibit 222, where the concentrates went, those 
fo the cleaners? 

Ew li you take the specific example shown on this 
flow sHeet, namely No. 1 pyramid, the concentrates 
are drawn from the first, second and third spitzes on 
each side and join together and pass through No. 16. 

©) 120. MR. WILLIAMS: Is that an elevator? 

A. I assume that is an elevator. And they con- 
tinue to a point marked 19 and from there enter No. 1 
meaner in the cell marked No. 5. That is true of all 
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these rougher machines. Now, the concentrates re- 
covered from the first cleaner pass down and pass 
through pump 23 and from 23 go into cell No. 1 of 
No. 2 cleaner. The first three boxes of No. 2 cleaneg 
discharge a concentrate which passes to an elevator, 
No. 17, and from there through No. 20, to the spitz- 
kasten marked No. 5 of No. 3 cleaner. The concen- 
trateSfrom No. 3 cleaner pass and are considered as 
finished concentrates and are thickened. The tailings 
from No. 1 cleaner passes to a 36-inch elevator and 
through junction boxes into the sludge tank and back 
as shown to the original flotation feed. The tailing 
from No. 2 cleaner are discharged direct to the tail- 
ings race, and leave the circuit at that point. The 
tailings from No. 3 cleaner pass to elevator No. 16 
through No. 19 and back as shown to the feed to the 
No. 1 cleaner. 

QO. 121. THE COURT: The tailings from No. 3? 

A. The tailings from No. 3, yes, that is right. 
The tailings from these various cleaners are con- 
sidered as middling. 

Q..122. Speaking of this No. 1 cell on the spitz 
box at the Magna plant, about which you have testi- 
fied, you say your theory is that this No. 1 box serves 
as an oil remover. Where does that oil go? 

A. That is joined to the main stream of concen- 
trates. 

Q. 123. Well, but I understood you to say it wasn’t 
overflowing to any particular extent? 
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_A. Well, the day we were working it was overflow- 
ing intermittently, about ten minutes every hour, and 
the other side, which was a part of the same machine, 
in the five visits ] made to it was overflowing on four 
occasions, and this overflow joined the main concen- 
trate stream and was distinctly different in color. 

THE COURT: Any further questions by either of 
you of this witness. 


RE-DIRECT EXAMINATION, 
BY MR. WILLIAMS: 


R-Q. 124. I don’t know, Mr. Chapman, that I ex- 
actly understood your testimony in regard to the limi- 
tations of the agitation froth process to the point of 
maximum efficiency. That is the way I heard it? 

Pe «Yes. 

R-Q. 125. Tell me just what you meant? 

A. Well, it is usual in flotation operations to make 
additions of reagents to give you the best results, 
and a property—particularly the large properties where 
the feeds are very constant—this point of best results 
or as I have termed it before maximum efficiency, 
is maintained very steadily. There are occasions when 
something may happen in various parts of the mill that 
a portion of the feed is turned off or increased, and 
then comes a time when this condition of maximum ef- 
ficiency is disturbed. It is then, if your feed is in- 
creased and before we have time to increase the re- 
agent, you find that the result is detrimental and the 
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recovery suffers until you re-establish the proportion 
of reagent feed to what was the best condition before. 

R-Q. 126. And if, on the other hand, your oil sup- 
ply diminishes? 

A. Well, the process suffers again. 

R-Q. 127. And that is the point of maximum effi- 
ciency, is that right? 

Peltsisy yeousie 

WiIRNigs>°2xCUsSED: 


WHEREUPON an adjournment was taken until 
10:00 a. m. tomorrow, Friday, May 11th, 1917. 


Friday, May llth, 1917, 10 am 


ARTHUR HOWARD HIGGINS, a witness called 
in rebuttal on behalf of the plaintiff, testified as 
follows: 


DIRECT EX AMINAMION. 
BY MR. WILLIAMS: 


©. 1. Please state your name, residence, age and 
occupation. 

A. Arthur Howard Higgins; age 36; residence 
London; occupation metallurgist. 

Q. 2. Please state your education and qualifications 
as a metallurgist, with special reference to the froth 
flotation process. 

A. I received my education at the Bradford Tech- 
nical College, followed by a course at the Royal School 
of Mines, where I graduated in 1901; in 1902 I was 
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assistant demonstrator in mineralogy and geology. At 
the end of 1903 I joined the Minerals Separation Coit- 
pany’s staff. 

QO. 3. How log have you been engaged in the study 
of the air troth flotation piocess? 

A. I have been engaged in the study of the air froth 
flotation process since its discovery in 1905. 

QO. 4. And what has been the nature of your work 
during that period of 12 years? 

A. Chiefly in the development and improvement of 
the air froth flotation process; largely in the labora- 
tory and occasionally in the mill. 

Q. 5. You made an estimate when testifying in the 
Miami suit that you performed about 20,000 operations 
under the process of the patent here in suit. Do you 
accept that as a fair average of those operations up to 
two years ago? 

fe yes, [ do. 

Q. 6. Since that time have you continued your study 
of operations in regard to this process? 

i 1 Wave. | 

QO. 7. And, as I understand you, for the past twelve 
years you have been continuously engaged in the study 
of this process? Is that right? 

eee yes, that is correct. 

QO. 8 Have you studied and are you familiar with 
the Everson patent No. 348,157, of August 24, 1886? 

A. Yes, I have studied that patent and have been 
Tamiliar with it for some time. 

O. 9. You might tell us when your attention was 
first called to it and under what circumstances. 
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A. My attention was first called to this patent 
about the end of 1904 when Mr. Sulman brought the 
specification into the laboratory and we discussed it 
together and then he asked me to make a repetition of 
the example on page 2. 

M. 10. Known as the Everson, what method? 

A. The Everson first method. The operation was 
carried out according to the details she gives in the 
specification and we got a successful result. 

QM. 11. Since that experiment carried out by you in 
1904 have you repeated the operations of this first 
method? And if so, about how many times? 

A. I have repeated that operationg since then a 
good many times; I think somewhere between fifty 
and one hundred. 

Q. 12. Is there any characteristic about that opera- 
tion as to whether you fail or succeed? 

A. Yes, but I don’t know what exactly that char- 
acteristic is. Some detail in making the compound of 
the oil, and acid, which is not given in the description; 
for the success or failure of the operation seems to be 
a mere matter of accident, whether one gets a good 
result or a bad one. 

Q. 13. Well, about how many times have you suc- 
ceeded and how many times failed? 

A. I suppose in fifty times I have succeeded about 
twenty and failed thirty. 

©. 14. When you carried out this operation in 1904 
what apparatus did you use and what instrumentali- 
ties ? 
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A. for mixing the compound, we had an evaporat- 
ing dish, spatula, barrettes and things ‘of that kind, 
and for the washing out operation we used an ordinary 
hand basin containing water, squeezed the pasty or 
plastic mass through the hands so as to open it out in 
the manner in which she suggests. 

Q. 15. And is that or is that not the mode of opera- 
tion described in the specifications? 

A. Yes, that is the mode described. 

Q. 16. In that operation do you pet first produce 
the “stiff mass” referred to on page 2, line 36, of the 
specification? 

A. Yes, one always gets the stiff mass; that is very 
easy. The difficulty in the process in the cases where 
it fails is where the stiff mass does not remain suffi- 
ciently plastic in the water so that we cannot get the 
pasty mass or lump or lumps that she refers to in lines 
65 to 68 in the specification. 

©, 1/. ‘Now, there is a.statement in the specifiea- 
tion as follows: ‘In treating so small a bulk as above 
specified, the mass may be squeezed repeatedly in the 
hand in a basin of water, the substance, so manipulat- 
ed being expressed between the fingers each time it is 
squeezed, and thus made to expose new surfaces to the 
water, from which the sand will be detached so as to 
fall to the bottom of the basin.” That is the descrip- 
tion, is it not? 

A. That is the description. 

(. 18. Now, following that is the statement in line 
60: “In practice upon large masses, any vessel haviny 
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an outlet or outlets at its bottom for the escape of the 
water and sand will be suitable for this operation of 
washing, and mechanical means will, of course, be em- 
ployed to break up the mass. The concentrated ma- 
terial will accumulate in a pasty mass or lump or lumps 
and will contain the metallic portion of the ore, togeth- 
er with the hydrated oil and acid, which oil may be re- 
moved by heating and afterwards roasting or by other 
suitable means.” What have you to say as to that part 
of the specification, referring to the operation on large 
masses through the employment of mechanical means 
to break up the mass and the recovery of concentrate 
in a pasty mass or lump or lumps? | 

A. This portion is what one might call a method of 
unkneading the stiff mass which we previously ob- 
tained, but I know of no machinery—I could not find 
any machinery which I thought would be suitable for 
*that purpose. It is not exactly like the ordinary knead- 
ing operation, in which dough is made, and for which 
dough making machinery is particularly applicable. It 
is the reverse of this; one has to open the mass so ite 
interior 1s coming out constantly to the exterior, to 
give the sand a chance to become detached. The con- 
dition of the concentrated mass I read as applying to 
the whole of that method; it is not applied only on a 
large scale; it is applied just as much in this laboratory 
example. 

Q. 19. Have you made any study of the literature 
for the purpose of trying to find if there was any ap- 
paratus disclosed and known at that time capable of 
this use? 
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A. Yes, | have made that examination, and the only 
thing that I found were pug mills and mortar mixers 
such as Haynes used, and those are not satisfactory for 
this purpose. | 

QO. 20. It has been stated in the testimony for the 
defendant that this Everson patent discloses the con- 
joint use of sulphuric acid and sulphate of copper. 
What have you to say as to that? 

A. I find no disclosure of the conjoint use of any 
acid and salts or acid and acid salts. The disclosure is 
of an acid or of a salt; there is no disclosure of copper 
sulphate or copper chloride being used in connection 
with acid or in combination with acid. 

eZ). What is an acid salt? 

A. It is a salt in which the hydrogen is only par- 
tially displaced by the metal; a common example would 
be the acid sodium sulphate. 

Q. 22. That is, it is a compound which may be said 
to consist of sulphuric acid and sodium sulphate com- 
bined together in one compound, so that it is partly salt 
and partly acid, is that right? 

Eee \es, that is true. 

Q. 23. In the description of the Everson patent 
what reference do you find as to the applicability ot 
the process to an ore containing clay? 

A. The specification is very explicit on that, begin- 
ning line 29, page 1. It says: ‘“The invention is more 
specially applicable to the treatment of ores in which 
the metal or metallic portion is mixed with quartz or 
other rock, as distinguished from mineral mixed with 
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Slay ; though it is applicable to ores containing alumi- 
na together with quartz or other rock, to the extent of 
permitting the removal of the silica or sand.” The 
silica or sand of course is quartz. The specification in 
a good many places refers to the removal of this quartz 
rocky gangue. There are 12 references to the gangue 
in this specification, in all of which she refers to the 
gangue as quartz or rocky gangue. 

©. 24. Now, as to the Everson second method, have 
you tried to carry it out a number of times? 

A. Yes, I hase. 

Q. 25. How did you try to carry it out at first? 

A. In the first trials of this method we tried to 
carry this out with an agitator to thoroughly detach 
the sand from the mixture, followed by a spitzkasten 
to attempt the separation of the concentrates, under the 
impression that the process was more or less a re- 
versal of the Cattermole procedure. 

©. 26. And in what manner was the spitzkasten 
used? 

A. One might say that one uses the spitzkasten up- 
side down, instead of taking the concentrate off at the 
bottom, we took the concentrate off at the overflow 
and we removed the sand at the bottom. 

Q. 27. And did you have any success in that kind 
of an operation? 

A. None at all. 

QO. 28. There are operations described in the Hyde 
record, one of them in which the so-called concentrate 
contained less mineral than the original ore and the 


7 
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so-called tailings contained more mineral than the orig- 
inal ore: is that a fair example of what you got? 

A. Yes, that is a fair example. 

Q. 29. And when, and under what conditions did 
you attain a reasonably successful operation in the con- 
centration of ores in accordance with this second 
method of Everson? 

A. In the use of this spitzkasten or classifier to 
separate the material, it became evident that the thing 
was not useful for that purpose, and, referring to the 
use of the spitzkasten in the art at that time, it was 
quite evident that that spitzkasten in the wet concen- 
tration of ore was never used for the separation of min- 
eral and sand. By following that line of reasoning we 
came to the conclusion that—Dr. Liebmann and I] were 
studying the proces at that time together—that the 
proper method to use was to adopt the same separating 
device that they used, that is, the shaking or bumping 
table, or the vanner, and on the table we have the con- 
stant overflow of water which carries away the lighter 
portions of material that is fed into it and the heavier 
portions coming off the end of the table. For that reas- 
on we took the batea, which is one of the laboratory in- 
struments which reproduces the action of the bumping, 
shaking or vanning tables. 

Q. 30. And the batea also happens to be what sort of 
an appliance in the art? 

A. That is a washing out vessel which is frequent- 
ly used for the separation of gold from auriferous 
sands. 
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QO. 31. Did you discover any coincidence between the 
proportions disclosed in the Everson specifications and 
the contents of a standard batea? 

A. Yes, the quantity of ore which she states as be- 
ing abundantly moistened by the three fluid drams of oil 
is two ounces; and this two ounces is a very satisfactory 
quantity to handle in a batea, so the method appears to 
me to be suitably carried out and [ think properly inter- 
preted by the use of a batea. 

©. 32. And when the batea is used and the material 
is flowed over to the edge of the batea is it or is it not 
a fairly successful metallurgical operation? 

A. Yes, it is a fairly successful operation. 

QO. 33. Recoveries having been about what, in the ex- 
periments that you have made? 

A. [think I had the recovery as high as 80%. 

Q. 34. Now, I will ask you to perform, first an ex- 
periment using the batea with ore and no oil, just ore 
and the water. Under those conditions what would 
happen? 

A. One gets the lighter material carried away from 
the heavier material, it flows off in the water. 

Q. 35. And the lighter material is what? 

A. The lighter material being the sand. 

QO. 36. Now, when vou use the oil in the proportions 
disclosed by Mrs. Everson, what then happens? 

A. Then you get exactly what she tells you you will 
get, the transposition of the mineral and the oil with 
the sand; that is to say, the mineral and oil become 
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lighter than the sand and they are washed off with the 
water in the same position as the sand was previously 
washed off. 

©. 37. I read you the language of the specification, 
commencing on page 2, line 108: “Bearing in mind 
that the sand and mineral are merely transposed, or 
their relative positions are reversed, because the sand is 
Meavier than the mixture of mineral, oil, and acid.” 
ease State whether that is a description of what takes 
place. 

A. That is an exact description of what one finds. 

QO. 38. Now, will you carry out the operation without 
the oil and then show us the reversal of that operation 
with the oil; you may describe what you are going to 
lo now. 

A. In the first operation I am going to take 57 
grams, that is, two ounces, of the -35 mesh feed to the 
Wilfley table from the Anaconda plant. The reason 
that [ have had the plus 35 mesh sifted out from this 
material is that it is too coarse to handle on the batea. 

Q. 39. And this material that you are taking is the 
feed to the shaking table, is it? 

[ee Yes, feed to the shaking table. 

Q. 40. The operation that you will perform will rep- 
resent the operation of a shaking table? Is that right? 

Ee Yes, it will. 

Witness performs the operation. 

A. These are the concentrates resulting from the 


vanning operation. 
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THE COURT: Of course that is simply an experi- 
ment; not what is in the patent. 

MR. WILLIAMS: This shows the ordinary opera- 
tion which the patent reverses. 

Ona THE COUR: dilns istwhat? 

A. That is the ordinary operation in which the sand 
is overflowed and the mineral remains in the vessel. 

MR. WILLIAMS: Now, if you wish to cross-exam- 
ine, Mr. Scott. 


CROSS-EXAMINATION. 
Daath COT: 


X-Q. 42. Is the procedure which you just carried 
out, the batea, so far as manipulation goes, the proced- 
ure which you construe as being described by the 
words in the Everson patent, “a constant overflow of 
water?” 

A. Yes. As I understand the “constant overflow of 
water” is the overflow of water which occurs on the 
side of the bumping or shaking or vanning table. The 
batea is not operated in exactly the same manner. Usu- 
ally one does not have an assistant to keep a flow of 
water running over the batea the whole time. The op- 
eration is generally carried out by dipping the batea into 
the dish or the lake or whatever you have to wash with, 
and it overflows intermittently. 

The same sort of an! operation as produced’ on this 
batea can be produced on a Wilfley table, and this is 
done in thousands of instances in examining any kind of 


P. 4469, L. 23, after “ operations ” insert ‘‘ what she thinks 
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a prospect. J am convinced that the batea does repre- 
sent the vanning table, bumping or shaking table. 

X-Q. 43. The flow of water from the batea as you 
represent it was merely an intermittent flowing off or 
slopping off of the water, was it not, as you did it? 

A. The flow stopped occasionally, yes; that is true. 
That does not alter the operation of the process in any 
way. 

X-Q. 44. You consider that the manipulation you 
just carried out meets the words “a constant overflow 
of water” as well as a settling box or spitzkasten with 
a current of water coming in at the bottom and over- 
flowing at the top constantly, as stated in the patent? 

A. The device that she refers to “devices and meth- 
ods now well known’’ and the apparatus that she re- 
quires is not the specification of the apparatus that she 
tells you to use in the laboratory experiments. She fin- 
ishes, in the paragraph before, with regard to the labor- 
atory experiments; she leaves you to carry that out ina 
way which every metallurgist would be able to find out 
easily. The constant overflow refers to the large scale 
operations, or such vanning, shaking and bumping ta- 

| bles as were then in existence. 

X-Q. 45. What is there in this patent that leads you 
to think that a constant overflow of water referred to 
something like a batea rather than a spitz box with a 

: really constant overflow of water coming in at the bot- 
| tom and going out at the top? 


} A. First of all you have to consider the fact that 
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she says, “the mineral and the sand are transposed.” 
Now, to start with you must transpose them back again 
to their original position, with the sand lighter than the 
mineral. Now, the devices which you take for that sep- 
aration are not spitzkastens or classifiers. They had 
never been used in the art for separating mineral and 
sand. The devices which are used are the shaking ta- 
ble and the bumping table and the vanner, and for very 
coarse stuff, one uses jigs. So, when you come to the 
transposition, there is no reason whatever why you 
should not take the same transposed stuff and treat it 
on the same apparatus. 

X-Q. 46. How about the separation of the heavy ma- 
terial from the light material in the upcast of the Cat- 
termole process; isn’t that an instance? 

A. That was an instance where an upcast was used 
very much later than the Everson specification; it was 
not used for that purpose before the Cattermole patent 
was published. 

X-Q. 47. What is a spitzkasten used for except to 
separate lighter or finer material from coarser and 
heavier material? 

A. It does not separate light or coarse material from 
heavier or finer; the spitzkasten separates material ac- 
cording to its falling power in water. If we take galena 
and sand and grind them up together and put them in 
water and mix them, and then classify the pulp, it- will 
separate according to its falling power in water; you do 
not get any separation of galena from the quartz; ott 
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one box of the classifier you would probably get very 
light sand mixed up with some much finer galena, and 
as you go down you would find that in each case you 
have got a inixture of quartz and galena, the only dif- 
ference being their actual size. 

X-QO. 48. How about the patent in suit? It shows 
spitz boxes with upcasts in the water for the purpose 
there stated of carrying upwards the float or froth and 
sinking the finer slimes in one spitz and the coarser 
slimes in another and the sands in another? 

A. The patent in suit is dealing with something that 
was not known at the time of the Everson specification, 
and I have referred to the use of these pieces of appar- 
atus at the time of the Everson specification. 

X-Q. 49. And you base your use of the batea simply 
on your assumption that the Everson process resulted 
in something different from the patent in suit, and pro- 
ceeding on that assumption you proceed with this pro- 
gram of experiments? 

A. That is not an assumption; that is what I find 
from a study of these specifications. 

X-Q. 50. ‘It is your conclusion? 

A. It is my conclusion, and | think I have support 
from the fact that I can get results from the batea when 
{ cannot get them from the spitzkasten. 

x-Q. 51. MR. WILLIAMS: You were asked 
about the use of the spitzkasten in the days of the Ever- 
son patent, and you did not tell us what the overflow 
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from the spitzkasten was in the days of the Everson 
patent? | 

A. In the days of the Everson patent the overflow 
from the spitzkasten was a large amount of water car- 
rying a good deal of slimy material, both mineral and 
gangue. In those days it went to waste. 

Q. $2. And it was known as what sort of a device in 
mineralogy? 

A. Simply a classifying: device, to obtain: material 
suitable to be treated in what we call hindered settling 
operations; that is, the operations that are carried out 
in jigs, bumping tables and shaking tables. 

Q. 53. And in the days of the Everson specification 
was there an upcast classifier resembling in its con- 
struction the Cattermole upcast? 

A. No; in those days the classifiers differed some- 
what. They all opened outward as they went up to the 
upper part, so that you got a different flow of water in 
every part cf the vessel; the overflow being greatest at 
the bottom and decreasing gradually toward the top of 
the vessel. Otherwise the principle was the same. 

QO. 54. Now, just one thing more. In that operation 
which you carried out in the batea did you or did you 
not exactly reproduce what the gold miner does in pan- 
ning his sands? 

A. The gold miner does it exactly in the same way. 

Q. 55. And where does he find his nuggets? 

A. He finds the nuggets in the tip of the hollow. 

Q. 56. That is, in the pan after he has washed them 
out? 
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A. After he has washed out the sand. The sand 
goes away from his body, and the gold remains on that 
part of the pan that is nearest to his body. 

QO. 57. Now, I will ask you to carry out the Ever- 
son second method in a batea, and first, before you 
start, tell us what you will do? 

A. I shall take a small quantity of the same ore, that 
is minus 35 mesh of the Wilfley table feeds at the Ana- 
conda plant, and mix that with 11 c.c. of engine oil, 
which is 17 per cent of oil to the ore; and having mixed 
them together, I shall agitate the mixture in acidified 
water, which has point two per cent of sulphuric acid; 
and having agitated thoroughly, transfer it to a batea, 
and wash it in the same manner that I washed the ore 
Without any oil. 

(Mixing ore and oil.) 

That is, J have mixed the oil with the ore and made a 
moistened mass. 

Q. 58. State whether or not you have thoroughly 
mixed them? 

A. Yes, I have thoroughly mixed them. Now, 1 
have added to that some acidulated water, and with the 
assistance of the water I will carry out the washing 
process. Now, I am agitating the moistened mass so 
as to mx it with the acid water. 

Q. 59. You are thoroughly agitating it, in the light 
of the days of the art of Everson? 

A. Yes, in that light J am thoroughly agitating it) 

You can see by the gray color of the water that the 
gangue is coming out of the mixture. 


¥ 
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Now, I have transferred that to the batea, and I am 
going to wash it the same way as I washed the other. 
{I would like to show your honor the transposition of 
the sand and the mineral. 

- Now, you see the sand remains at the bottom, and the 
mineral is moved forward by the flow of the water. 

Q. 60. Now, what is left in the batea? 

A. At this time the sand remains in the batea. Of 
course there is a little pyrites which has fallen away 
from the compound of the oil and the mineral. 

Q. 61. And in the other operation what was left in 
the batea? oe 

A. The mineral was left in the batea in the other 
operation. 

Q. 62. And the sand? 

A. And the sand was all gone. 

This is the overflow or the lighter portion which | 
show your honor in the big pan, which consists of the 
mixture of oil and mineral. 

MR. SCOTT: Before passing this I would like to 
call the court’s attention to the amount of mineral there 
in the batea. He said the mineral was washed away, 
but there is some there. 

MR. WILLIAMS: It was not a one hundred per 
cent operation. 

Q. 63. You will supply specimens of this operation 
for assay? 

mers Y eS. 

Q. 64. Now, this operation that you have just per- 
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formed in court, have you performed it many times. 

me Yes, | have. 

QO. 65. And have your results been generally sus- 
cessful or not? | 

A. Well, the results vary somewhat. If you take 
oil that has great viscosity you can get an excellent re- 
sult as far as the recovery goes, but you are hable to 
include some of the sand with the mineral and so get a 
iow grade of concentrate. If, on the other hand, you 
fake a thiner oil, you get a very high grade concea- 
trate, but some of the mineral drops out of the oil com- 
bination, and it stays in the place where it should on the 
table, and of course that goes in with the sand in that 
cuse. 

Q. 66. How do the results of this operation that you 
have just performed compare with the best that you can 
do in a spitzkasten overflow or upcast such as you have 
tried before you tried this? 

A. I am convinced that this result could be repeatec 
on a large scale and you could get satisfaciory treat- 
ment by agitating it. On the other hand, if you take a 
snitzkascen it would be a hopeless affair; one could net 
possibly obtain any satisfactory results of any kine 
whatever. 

QO. 67. So that this is the only way that you have 
been able to carry out that second method and obtain 
fairly good results, is that right? 

ie ¥ eS, that is correct. 

(1. €&. And what is your opinion as to whether or 
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not what you have done is the particular thing that Mrs. 
Everson discloses in her specifications ? 

A. I think I have done everything which she dis- 
closes, except perhaps I have not taken an ore that did 
not contain any alumina. This ore does contain some 
alumina, and for that reason it might be somewhat less 
satisfactory than what one might obtain with clean 
white quartz. J] would like to point out that the method 
using the batea in both the vanning operation and the. 
other operation when I was repeating the Everson was 
the same. There was no difference in any movement, 
except perhaps that at one time the batea went around a 
little further than at another time perhaps, but in each 
case the lighter stuff was washed off by the operation 
of the batea furthest from the body of the operator and 
the heavier stuff remained behind in the batea itself. 

Q. 69. Now, in the first operation the sand was 
washed over the edge of the vessel? 

A. Over the edge of the batea. 

@. 70. Did it float off? 

A. No, not in the true sense of the word. In the 
metallurgical sense, particularly at that time, the sand 
was floating off. 

Q. 71. But in fact the sand didn’t float ? 

A. No, in fact the sand did not float, it was carried 
in suspension in the water. 

Q. 72. And was it or was it not heavier than the 
water? 

A. Yes, the sand is heavier than the water. 

Q. 73. Now, in the Everson second method as car- 
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ried out in the batea what was carried over the edge of 
fie vessel? 


A. The mixture of oil and mineral. 


Q. 74. Was this mixture of oil and mineral heavier 
‘Ayn the water or lighter than the water? 


fe tieavier than the water. 

e7>. Did it float? 

A. Not in the strict sense of the word, but in the 
metallurgical sense used at that time, it floated. 

©. 76. And how was it in fact carried over the edge 
of the vessel? 

A. Well, in fact 1t was carried over in suspension. 

Q. 77. When material is carried in suspension by a 
flow of water, may or may not that material be sinking 
in the water as it is carried? 

A. Yes, that is usually sinking, sometimes very 
slowly, but it must sink at some rate. 

Q. 78. Can you find any referencé, in the literature 
of the days preceding the Everson patent as to the ase 
of the word “floating?” 

Pe Yes, | have some references, page 355 of Ures 
Dictionary of Arts, Manufactures and Mines, published 
in 1860, in describing Brunton’s machine says: “The 
heavier particles lodged on the cloth, are caught in the 
waggon, R. whilst the lighter matter is floated over the 
roller M.”’ 

Q. 79. Now, what was described by the words you 
have just quoted, “the lighter material is floated over?” 

A. That is a description of a separating operation 
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which is the counterpart of the operation with the ba- 
tea which [ have just shown. 

Q. 80. “The lighter material is floated over,” is the 
sand and slime, in suspension in the water? 

ie NEES | 

Q. 81. Now, can you give me another reference? 

A. On page 330, under the heading of “separation” 

Q. 82. Read the sentence. 

A. The book is describing the principles of a separa- 
tor. “The prevailing principle is that of directing a 
pressure of water against the density of the descend- 
ing material, making the former sufficiently powerful 
to float off certain minerals with which ore may hap- 
pen to be associated.” That use of the word “mineral” 
there includes the gangue. It is not used to designate 
only “metalliferous mineral.” 

©. 83. And the use of the words ‘float off” there 
describes what? 

A. That is exactly the same operation, the removal 
of the lighter portions of the stuff in suspension in 
water. 

QO. 84. Have you another referncé? 

i SO2: 

MR. SCOTT: I want to call the court’s attention 
to the fact that even with this mild manipulation, par- 
ticles are coming to the top, and with a magnifying 
glass the bubbles can be seen, even under the limited 
manipulation that was given to it in this experiment. 

_At the bottom, little bubbles, shining, can be seen, 
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and by looking at the thing closer when it is turned a lit- 
tle, every little while one of these will rise up and there 
is quite a coating of them on top as it 1s now. 

Q. 85. MR. WILLIAMS: In other words, it is a 
floating froth? 

MR. SCOTT: I am calling attention to the fact that 
even under the restricted agitation which was given to 
it, the tendency to rise e#r-not be defeated. 

meso. MR. WILLIAMS: You have heard the re- 
marks of counsel, Mr. Higgins? 

me. I have. 

QO. 87. Will you testify as to what the facts are? 

A. The facts are that there is less than one per cent 
of the material floating. [ think J might say with a 
great deal of truth it is less than one-five-hundredths 
part of it floating. 

QO. 88. And what do you attribute that float to, in 
the bottle into which the material was dumped? 

A. I think at least one-third of that is floating by 
surface tension. A great deal of the float is due to the 
buoyancy of the oil, and there are some air bubbles in it. 

Q. 89. Is it or is it not a fact that the water that you 

used, Butte water, is saturated with air? 
A. Yes, we used water saturated with air and we 
put sulphuric acid into it. [tis possible there may be a 
small quantity of calcite in the ore which would generate 
bubbles of gas. | 

QO. 90. How was the material put into this bottle? 


A. 1 think it was washed down through a funnel. 
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e# the metallurgical value of anything that can be said 
to be a float on that bottle? | 

A. It is of no significance whatever. It means that 
you lose a little bit of the stuff. That is all. It is ab- 
solutely of no metallurgical value. : 

©. 92. Please continue your answer. 

A. Under the heading ‘Percussion Table, or Stoss- 
heerd,” “The stuff to be washed—” that of course is 
the ore—‘‘is placed on the chest (a), into which a cur- 
rent of water runs. The ore, floated onwards by wat- 
er, is carried through a sieve on a small sloping table 
(x), under which is concealed the higher end of a mov- 
able table, (d), (b), (c), (u); and thence falls on this 
table diffusing itself uniformly over its surface.” The 
illustration here is very much to the point because the 
description is of a bumping table which Everson evi- 
dently intended to use and the same term is used “‘float- 
ing’ where it refers to the material carried in suspen- 
sion over the table. J have another quotation on page 
362 under the heading “Slime Pits.” “In the several 
operations of cleansing ores from mud, in grinding, 
and washing, where a stream of water is used, it is im- 
possible to prevent some of the finely attenuated por- 
tions floating in the water from being carried off with 
ieee 

Q. 93. Now, as to this last expression, “floating in 


d 


the water.” In the first place, what does that refer to; 
what sort of an operation? 


A. That refers to the washing of ores to get rid of 
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the clay or slime material that has been formed during, 
erushing of the ore. 

QO. 94. And what is the material which is said to be 
“floating in the water” in this deseription? 

A. It is referred to, I think, as slime, “some of the 
finely attenuated portions’’—that means some of the 
Stufi that we call slime, the very finely crushed ma- 
terial. | 

Q. 95. Where slime may be described as floating in 
water, how would you accurately describe it? 

A. As being carried in suspension. 

Q. 96. Now, in connection with the Everson speci- 
fication, Dr. Sadtler discovered a third method of Ever- 
son as described in the paragraph on page 3, lines 17-24. 
What have you to say as to the disclosure of the specifi- 
eation at that point? 

A. The method there disclosed is exactly the same 
as the second method, the only difference being in the 
kind of oil used. I have tried that proceeding with the 
smaller quantity of oil which is disclosed in the first 
example, that is 4.97% of oil. I used cottonseed oil for 
that experiment, and J found that it was impossible to 
make the stiff mass which she tells you to produce in 
line 36, page 2 of the specification. On putting the 
very dry sort of powder into water and eomee to 
manipulate it in the manner that she further described 
in line 53 of the specification, page 2, it was impossible 
to make the plastic mass which is requisite in carrying 
out the example. If one takes the quantity of cil that 
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_ 1s described in the use of the second method, that is, 
17.1%, then the process works exactly as the process 
where you use petroleum or a constituent, so that the 
disclosure is the same as the second method, what we — 
call the second method, the only difference being the 
matter of the oil. 

Q. 97. And what oil did you use? 

A. Cottonseed oil in both cases, both these tests thas 
{ referred to just now. 

QO. 98. Cottonseed oil, is that the oil of the first 
method? 

A. That is the oil that she tells you to use in the first 
method. 

Q. 99. If you were to repeat that operation win 
cottonseed in the same proportion that the paraffine oil 
was used, would the operation be just as you have 
demonstrated in court, or what? 

A. The operation would be exactly the same; 1 don’t 
think anyone could see any difference by observing the 
uperationSor any difference in the results. 

Q. 100. I don’t think you gave the specific gravity 
or the description of the oil that you used in your see- 
ond Everson demonstration. 

A. The oil that I used was a constituent of petroleum 
known as engine oil having a specific gravity of .88._ 
There was no particular reason for choosing any par- 
ticular oil in that case. The quantity of oil which she 
gives is rather indefinite. She says three fluid grams 
of a 30° Be. petroleum—which of course is crude oil— 
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is sufficient for properly moistening two ounces of 
heavy ore. She does not tell us what properly moisten- 
ing means, or what the heavy ore is, but that quantity 
of oil seems to give the required result. It might be 
possible that one could get a better result by taking a 
little more oil. 

Q. 101. What percentage of oil did you use? 

Pe | used 17.1%. 

QO. 102. And is that your computation as to the dis- 
closure ? 

A. That is the computation as to that disclosure I 
#ust referred to. 

e103, Dr. Sadtler referred to the description on 
pages 356 and 357 of Ure’s Dictionary and the illustra- 
tion on both pages showing what is entitled a Dolly tub, 
or packing kieve. Can you give us any information as 
to the kind of an agitator disclosed in connection with 
the Dolly tub in that publication? 

A. The Dolly tub shown on page 357 is described 
as a machine Dolly tub. The size is very large. One 
sees the tub sitting on a railway car. The machine is 
geared from a water wheel in the ratio of one to one. 

The water wheel, of course, is a very slowly moving 
wheel, turned by water, so that the agitator inside the 
Dolly tub will make about the same number of revolu- 
tions as the water wheel does, probably four or five a 
minute. The hand Dolly tub shown on page 356, Fig- 
ure 1419, is rotated by a couple of men by hand. Seeing 
that the load in that agitator practically fills the tub 
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when the agitator is withdrawn, it is quite certain that 
such a rotation by a couple of men would be a very slow 
process. On page previous to this, 355, there is given 
at the end of the description of Brunton machine, an- 
other machine~driven dolly. There is a great deal of de- 
tail given with that drawing as to the length of the 
belts and the rates they go at, so that by making one or 
two measurements it is possible to find out that that 
agitator inside the dolly runs from 4% to 7 revolutions 
a minute. 

Q. 104. Dr. Sadtler called attention to an illustra- 
tion at page 332 of Ure's Dictionary, Fig. 1379) ang 
Fig. 1380, showing a spitzkasten. Have you anything 
to add to what you have already said in regard to that 
spitzkasten ? 

A. No, there is nothing to add to that. The separa- 
tor here is not for separating mineral from gangue, but 
for separating different clases of mineral and gangue. 

©. 105. And particularly what material would over- 
flow from that spitzkasten? 

A. Very fine material, consisting of both mineral and 
gangue, what we call slime. 

Omil06. Vhenvon-pagess35, Ric. 1365, theresic ame 
other arrangement which was referred to by Dr. Sadt- 
ler. What is the function of that apparatus and for 
what was it used? 

"A. That was an apparatus which was designed to 
separate powdered ore into five different sizes of ma- 
terial, four of them descending through the pipes K, 1 
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and MI and N, and the fifth overflowing at the lip 
of the spitzkasten. This material, as before. consisted 


Of mixtures of sand and gangue and mineral. 
Q. 107. What do you call such an apparatus? 
A. A hydraulic classifier. 


Q. 108. And what material would overflow from 
that spitzkasten? 

A. The finest material, the actual size of the ma- 
terial overflowing depending on the amount of water 
fou turn into the apparatus at the valve G. 

Q. 109. What would you call the material that over- 
flows? 

i. Slimes. 

Q. 110. And in those days what became of those 
slimes that overflowed? 

A. In those days they were run to waste. 

©. 111. Do you find in the Everson patent, No. 
348157, any disclosure of a froth-producing process? 

A. No, there is no such disclosure in the specifica- 
tion. 

Q. 112. Do you find disclosure in the Everson speci- 
fications any procedure whereby a mineral froth is pro- 
duced ? 

A. No, Ldo not. 

O. 113. Now, we will take up the Fryer Hill pub- 
lication. [Elave vou studied the exhibit known as the 
Fryer Hill publication which appears in complainant's 
record in the Hyde suit, pages 738 and 739? 

A. Yes, I have. 
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©. 114. Do you find here disclosed the particulars 
of a process which will enable you to carry it out? 

A. No, there are not sufficient details to enabi¢ 
anyone to carry out a repetition of this experiment 
which is reported. 

QM. 115. What are your general conclusions as to the 
thing that was intended to be described? 

A. The description is of some experiment that was 
made and the results obtained were said to be very satis- 
factory. In the first instance the operation was carried 
out ona silver ore that ran over ten ounces of silver. 
lt says that the ore was crushed to enable it to pass 
through a 40 mesh screen. Of course the operation of 
crushing in those days, when the slime went to waste, 
where nobody was able to do anything with it, the op- 
eration of crushing was to do it to the end that the mini- 
mum amount of slime was produced and that the maxi- 
mum remained in the coarsest possible degree. There 
the coarsest possible degree was, of course, 40 mesh. 
The ore was then mixed with the oil whilst dry and 
placed into some kind of a tank having a pipe in it, or 
hollow tube, to which was attached a couple of fans. 
The action of this tube with two fans at the bottom 
was described as being “arrastra-like.”. The arrastra- 
like fans attached to the bottom of the tube kept the 
whole mixture in motion. That was exactly the same 
kind of motion that is referred to in the action of these 
dollies illustrated in Ure’s Dictionary, what we should 
term now as gentle agitation. Acidulated steam was 
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forced from the pipe whilst the ore was kept in motion, 
and during that time the lighter portions of the min- 
eral-charged oil floated to a point just above the center 
of the (weteteerr. The article that the reporter 1s deal- 
ing with here is oil containing mineral, and it has to 
float during the operations to a point just above the 
center of the receiver. That is another reason why the 
operation should be carried out in a gentle mode of agi- 
tation so that the stuff that does #e+ float is not car- 
ried down again violently to the bottom of the tank and 
thrown in all directions. 

M2116. What about the metalliferous content of the 
ore that was treated? 

fe Vell, the ten ounces of silver might account for 
the whole of the mineral in that ore, in which case it 
would be extremely low metal content. And the fact 
that this oil containing the mineral floated during the 
Operation seems to indicate that there was a very low 
mineralization of the ore and it was able to carry the 
Whole of the mineral in the same fashion that the EI- 
more oil carries the mineral in his operation. 

OPil7. That is to say, there was very little mineral 
to float? 

A. In my opinion there was very little mineral to 
tloat. 

Q. 118. And what, so far as you can gather, were 
the flotative agents or was the flotative agent em- 
ployed? 

A. Petroleum. That would be crude petroleum. I 


4488 Minerals Separation, Limited, et al., vs. 


Arthur Howard Higgins: 


don’t find any other flotative agent. The steam would 
collapse in the water. That wouldn’t be any flotative 


agent. 
| 
©. 119. And if the oil was the flotative agent, in 


what manner would the oil exercise flotative powers; as 
a result of what? 


A. Simply by reason of its buoyancy. 


Q. 120. Can you read out of that description any 
utilization of air bubbles to float the mineral? 

A. No. On the contrary air was not introduced by 
the agitation in this process to any extent, because the 
description given indicates that the fans attached to the 
bottom of the tube were rotated very slowly, and in fact 
they are described as “arrastra-like.” They were 
dragging in the ore which had settled at the bottom of 
the tank. It is also apparent that it is posible that the 
oil was being removed at the same time that the agita- 
tion was going on, which would be of course impossible — 
if you used the high speed of agitation of the modern | 
ack. 

Q. 121. Do you find any disclosure there of a 
rapid, violent agit»‘ion, followed by a settling operation. 
giving the material chance to settle? 

A. No. On the contrary, I think the indications 
are the exact reverse of that. 

Q. 122., THE COURT: How much oil is mem 
tioned in that publication? 

A. There is no quantity of oil given your honor. 
The ore was crushed and mixed with the oil and it 
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does not say what condition the mixture was in after 
the oil had been added, either. 

fi2s. MR. WILLIAMS: So that you have 
no proportions there, no direction. No proportions 
to guide you? 

A. No, none at all. 

QO. 124. And when you refer to the buoyancy of 
the oil, what sort of a proposition would it call for? 

A. Well, if the mineralization is low, then that 
ainount of oil referred to in the Everson experiment, 
17%, that would be ample oil to float the silver by 
the oil buoyancy method. 

QO. 125. Now, a machine has been produced in 
court and is in evidence as Defendant’s exhibit Fryer 
Hill machine. Have you examined that machine? 

i Yes, I have. 

©. 126. Is that machine described in the Fryer 
Hill publication ? 

fm It, is not. 

127. Is the operation to which that machine 
was subjected in the experiments in court described 
m the Fryer Hill publication? 

A. No, the operation is not described. As [| al- 
ready have pointed out, the operation seems to be ex- 
actly the reverse. 

Q. 128. Now, there was another machine that was 
offered in evidence known as the Cataract machine; 
this machine being said to have been made from a 
drawing and description appearing in a book by Louis 
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Edgar Andes. Have you had a drawing made con- 
trasting that exhibit, Cataract machine, with the draw- 
ing shown in that publication? 

A. Yes, I had the machine carefully measured 
and drawn and the illustrations put side by side so as 
to visualize the extension of the machine in depth. 

Q. 129. Now, the drawing to the right, is that 
the defendant’s cataract machine? 

A. That is the defendant’s cataract machine. 

Q. 130. And the drawing to the left? 

A. Is the drawing from the illustration frou 
Andes on the same scale. 
Q. 131. What is the significance of that great 
addition to the height of the machine which has taken | 

place in defendant’s reproduction? 

A. The significance there is that the increased 
depth in the machine makes it possible to use a much 
higher speed of agitation. In the operation of that 
machine as J] saw it here, the liquid was extending 
for half an inch or three quarters of an inch above 
the disc. 

QO 132. Above the rotating disc as shown in the 
drawing of defendant’s cataract machine? 

A. Yes, referred to as “this cover.” Now, if tha 
same rotation had taken place in the actual machine 
made according to the illustration, there would have 
heen a tremendous loss of material; it could not pos- 
sibly be run at that speed. 

Q. 133. It would overflow from the edges would 
it not? 
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A. Yes, it wouid have come over, the top. 
MR. WILLIAMS: Drage ty re witness of 
fered in evidence and marked defendant's exhibit 25+. 


Drawing admitted in evidence and marked DE- 
Per DANT S EXHIBIT 254. 


©. 134. I call your attention to exhibit entitled 
complainant’s exhibit, Criley Everson publication, ap- 
pearing on page 740 of complainant’s record in the 
Hyde suit, and ask you if you have studied that publica- 
tion? 

A. Yes, I have. 

©. 135. Does it or does it not disclose such par- 
ticulars as will enable you to carry out the process? 

A. In my opinion it does not. 

Q. 136. What is the significance of that part of 
the description which says: “A thick scum of sul- 
phurets tose to the surface and was skimmed off. 
leaving the hitherto black ore as white as snow—in 
fact pure silica.” 

A. That was some tloating material which was 
obtained on the surface of the water, which must 
have consisted of some part of the ore which is called 
there sulphurets, being the old word for sulphide, 
mixed with oil. As to what it was exactly. whether it 
was an oil layer or not, [ cannot tell you, or whether 
it was a froth. 

QO. 137. Is the word scum descriptive or not of 
the Elmore float? 
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A. @¥es,"Ssctims wed for oi! floating onmaaer 

©. 138. Now, we will take up the Kirby patent, 
No. 809,959. In the first place it has been said that, 
Kirby discloses an operation of agitation and froth 
separation, and that everything else in the specification 
is supplemental thereto. What have you to say as 
to that? 

A. That is not so. The process described on page 
1 of the specification consist$of four steps, but the 
operation as carried out is very clearly seen in figure 
1 of the specification. There the ore and water, with 
the oil mixed together, in tank “A.’’ There is no 
provision at all in that tank for taking off anything 
whatever except through that small pipe which comes 
out of the right hand bottom corner. You could not 
possibly take off any floating material at all; it must 
be the mixture of oil and ore and water which we 
call the pulp. 

Q. 139. In the operation of that tank the material 
flows out at the bottom? 

A. Out at the bottom. 

O. 140. What does the wave like dotted line at 
the top of the drawing suggest to you? 

A. It suggests that the thing is rotated gently? 

©. 141. And when you use the word “gently” just 
what do you mean? 

A. Well, that would be called agitation in the 
prior art; we should not call that agitation at the 
present day; we should not call that agitation at the 
time of Cattermole. The surface of the liquid, if it 
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were in violent agitation, would, I think, be drawn 
quite differently. 

Q. 142. Passing from the thing that drawing indi- 
cates to the language that Kirby uses in his specifica- 
tions, how does he describe the agitation that takes 
place in tank “A” described in the specification as 
the mixing tank? 

A. Well, he calls that “thorough agitation” or 
“thoroughly agitated.” + 

Q. 143. And does he state the purpose and func- 
tion of that agitation? 

A. Yes; that is to break up the oil into globules. 
That is to say, in contrast to the Elmore process, 
where the oi] is not broken up; so that all he needed 
was slight agitation that was a little bit more violent 
than Elmore. 

QO. 144. And having in mind the fact that in claims 
1, 2 and 3 of Kirby the words “violently agitated” 
are used as descriptive of what takes place in the mix- 
ing tank “A,” and the words ‘“‘gently agitated’’ are 
those used as descriptive of what takes place in the 
separating tank B—did you have that in mind? 

A. Yes, I had that in mind. 

Q. 145. And what is its significance to you? 

A. That the agitation in tank “A” was consider- 
ably more violent than in tank “B.” In tank “RB” 
the agitation would be extremely gentle, so as not to 
break the surface of the pulp. 

Q. 146. Now, you have said that in the mixing 
tank “A” nothing is taken from the surface? 
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A io, there is no provision for taking anything 
trom the surface there. 

QO. 147. And in a continuous operation, would it 
or would it not be possible to take anything out, 


any flow from the surface? 

A. It would be impossible. 

OQ. 148. Now, the separating tank B, what is the 
function of that tank? 

A. ‘That tank is a tank that is specially prepared 
for separating the layer which comes from the pulp 
when it gets into this region of lesser agitation. The 
separating tank has an agitator which carries with it 
air pipes and oil pipes, which are shown in figures 
+ and 5. There in the separating tank you have the 
pulp coming in through the small pipe just below the 
surface on the left hand side, with streams of air 
and oil coming in through the agitator, which have 
to rise to the surface. That indicates that the agita- 
tion must be such that the oil and air is not carried 
down again into the body of the mixture. 

QO. 149. And how about the disturbance of the sur- 
face? 

A. In such a case there should be no disturbance of 
the surface, except what must be caused by the burst- 
ing of air bubbles in it. 

Q. 150. Now, have vou had constructed an appara- 
tus in accordance with the Kirby drawings? 

A. Yes, I] had such an apparatus constructed. It 


was a matter of great, difficulties, such as in getting 
air pipes through the center rotating tube. No pro- | 
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yision is made there for the proper junction of these 
different pipes as they pass through the central tube. 
It leads one to believe that that is a drawing that has 
mever been reproduced on a large scale, or these de- 
tects would have been remedied. 


QO. 151. That is to say the drawing indicates that 


it was not a drawing made from an apparatus ? 


A. No; the drawings could not possibly have been 
made from an apparatus, or they would not have left 
these defects which are somewhat serious and gave 
us a good deal of trouble in reconstructing the ap- 
paratus. 

QO. 152. But did you make an apparatus in exact 
accordance with these drawings? 

Eee hac one made, yes. 

ees id, you have that apparatus im court? 

A. Yes, it is here in court. 

Q. 154. And will you in that apparatus carry out 
the Kirby process? 

Ee CS. 

ese ee ahat ore will you use im carmainge out 
the Kirby process? 

peeve snail use some of the ore from the Ross- 
Jand mine. 

(eee oo ms or is not that the particular oremde. 
cribed in the Kirby specification? 

Pe aharis the particular ore: you will tind tie 
reference to it on page 1, line 58, and again on page 
Z, line 16. 
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Q. 157. And in carrying out the Kirby process in 
the Kirby apparatus with the Kirby ore, what oil will 
you use? 

A. A mixture of 95 per cent of kerosene with 5 
per cent of semi-solid residuum of petroleum distilla- 
tion, which happens in this case to be some Rouman- 
ian residuum. 

Q. 158. And in what proportion to the ore? 

A. J have taken the lower limits, 25 per cent 
will mix that up in the upper tank, tank “A,” and 
then afterwards run the streams of the same oil 
through the pipes in the separating tank. 

Q. 19. And that will be how many pounds of oil 
to the ton of ore? 

A. 25 per cent is 500 pounds. 

©. 160. And when you carry out the Kirby, mint- 
muin proportion of oil, what do you get? 

A. You get a layer of hydro carbon liquid float- 
ing on the surface, of the separating tank, with the 
air bubbles passing through it, and at the lower sur- 
face of the hydrocarbon, just at the junction of the oil 
and water, you get a certain amount of mineral float 
ing. 

Q. 161. MR. SHERIDAN: Where is the Rou- 
manian residuum from, Mr. Higgins; I was not sure | 
understood you correctly? 

A. It is from Roumania. 

Q. 162. MR. WILLIAMS: What do you under- 
stand to be the part of the specification which auth- 
orizes the use of this Roumanian residuum? 


P. 4496, L. 17, after “ Kicby ” insert ‘“ process in the Kirby 
apparatus with the Kirby ore and the Kirby ” 
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A. On line 23, on the second page it says, ‘‘Trint- 
dad Asphalt.” I cannot get any of that; most of that 
stuff seems to be shipped to South America; so | 
got some of the “semi-solid residuum of petroleum dis- 
tillation,” which is about the same. The reason why 
I took the Roumanian stuff was because if there was 
any chance of getting any kind of a froth, that Rou- 
manian stuff is much more likely to give it than the 
Pennsylvania residues. 


©. 163. Now, I read from the specification, page 
Beeline 55, “Ihe floating concentrates are carried 
mainly at the lower surface of the hydrocarbon layer 
where it is in contact with the water.” Please state 
whether or not that language describes the kind oi 
float that you get in this experiment? 


Be Yes, that describes the float exactly. Ihe 
hydrocarbon contact with the water should not be cx- 
pected to be absolutely flat; that gets crumpled up 


more or (dbs, and gives it an irregular shape. 


Q. 164. So that down in the interface or just above 
the interface you find most of the metal, is that right? 


A. Yes, in the upper surface of that layer of hydro- 
carbon I don’t think you find any metal at all. | 

Q. 165. Now, I again read from the specification, 
page 3, line 37. “The rotating movement of which - 
leads the floating scum of hydrocarbon liquid, air bub- 
bles and concentrates,” etc., does that describe the float 
that you get? 

A. Yes, it does. The scum, there, of course, refers 
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to all three, liquid, bubbles and concentrate, the liquid 
being the chief constituent. 

Q. 166. And when you say hydrocarbon liquid, 
you mean what? 

A. The mixture of kerosene and residuum. 

Q. 167. In other words oil? 

A. That is what Kirby constantly refers to as 
solution. 

Q. 168. Do you find air bubbles in that float? 

A. Oh, yes, air bubbles are there, chiefly at the 
upper surface of the oil, and quite free from any min- 
eral. . 

Q. 169. And what happens to those air bubbles as 
a general rule when they get up there? 

A. Well, they generally burst before they get out 
of the tank. 

Q. 170. I read again from the specification; page 
2, line 53: “Some of the hydrocarbon coated par- 
ticles will float to the surface without assistance; but 
a considerable quantity of such particles will not be 
sufficiently buoyant.” What do you understand to be 
the significance of that part of the specification? 

A. The hydrocarbon coated particles that float with- 
out assistance are undoubtedly floated by the buoy- 
ancy of the oil. The others that requre assistance, 
his object is to attach air to them or oil from his oil 
streams or air streams, and so raise them to the surface. 

Q. 171. That is to say, they will not be suffic- 
iently buoyant until they receive that assistance? 

A. Yes, that is what he means. 
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Q. 172. And when those particles are thus raised 
to the surface, what happens to them? 

A. Well, they settle down in the oil-water inter- 
face, and if they do not happen to fall out of that, 
they eventually find their way out of the tank through 
the opening, which is much better shown in another 
specification where he gives the details of the con- 
struction of the tank. 

i173. Do you mean figures 2 and 3, sheet 2° 

A. No, in the apparatus patent. He gives here 
the detail drawing of the discharge, which you can 
see very mucli better. It*much the same in figure 3. 

WHEREUPON an adjournment was taken until 
moo P. M., May 11, 1917. 

geo clock pin, Mriday, May ll, 19m 

O. 174. You may refer to the second Kirby patent, 
No. 838,626, and the drawing thereof which appears 
at page 758 of the record in the Hyde suit. You 
might briefly describe what is shown in that drawing, 
fo which you particularly referred. 

A. That drawing shows the tank partly broken away 
so that the discharge opening “a3” is clearly observed. 
Two dotted lines immediately inside from there, one 
of which represents the upper edge of the spitzkasten 
R, and the lower one 2 portion of that upper edge cut 
away so that the floating layer of liquid can pass 
over the lower portion and be retained by the upper 
portion. That layer that flows on through the opening 
a3 and is discharged into the centrifugal machine. 
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Q. 175. And what is the function of the pipe ; 
marked s*? . 


A. That brings down wash water, clean water, 
to wash away the slime which is carried by some of — 
the water which escapes over the edge marked r’. 


Q. 176. Is there a bottom outlet for that lttie spitz- 
kasten R? 

A. Yes, the spitzkasten R is shown in the plan to — 
be divided up into five compartments and there areg 
holes at the bottom of the compartments to discharge 
the gangue back again into the separating tank. 

Q. 177. So that that is a species of washing of 
the float? 

i Yes. 

Q. 178. And the upstanding part marked “1°” a 
the part which you say extends upward above the 
liquid? 7 

A. Yes, that extends upward above the top of the 
floating layer of hydro-carbon liquid. 

Q. 179. Now, turning back to page 740, the draw- 
ing, sheet 2 of the process patent, No. 809959 and 
looking at the Figure 3, do we see there a section of 
the spitzkasten and the overflow or outlet? 

A. Yes, the section there is very much the same 

QM. 180. What is the outlet marked? 

ihe STE 

Q. 181. And the wash water part, what is thag 
marked? 

A. Wash water part is marked 35. 
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Q. 182. And the opening at the bottom of the spitz- 
kasten for the slimes to drop through? 

A. That is marked 33. The drawing does not show 
quite so well the difference in the level between the 
two parts of the spitzkasten, that 1s the part between 
29%and 30, and the part between 29 and the other 
side of the tank, you might say, 32. 

O. 183. Now, refer to the specifications for a des- 
cription of the details of this construction. 

A. That is given on page 3. 

DP 184. Page 735 of the record? 

A. Line 23. “The edge of this box outside of the 
skimning bar’—That “outside” there refers to the 
part between 29 and 30—‘‘is submerged sufficiently 
to allow tlie floating material to pass over it, while the 
remaining parts of said edge is raised above the liquid 
so as to detain everything passing into it,” that is the 
ferson. Ihe part 29 in the direction of the discharge 
opening 32 is raised so high that it retains the layer, 
what we call the floating seum, and is here defined as 
being the liquid. 

Q. 185. And when he says, in his specification, 
“above the liquid” what surface does he mean that it 
extends above? 

A. That is extends above the upper surface of the 
floating layer of hydro-carbon liquid. 

Q. 186. And you might read the following part 
of the specification. 


A. “Owing to the agitation within the tank caused 
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by the movement of the arms 23, and the rising air 
bubbles, the water, even near the top, is not clea 
but turbid or muddy with slimes or particles of the 
uon-coated minerals which do not settle rapidly enough 
to get out of the way.” 

QO. 187. What does he mean by the “non-coated 
nunerals” there? 

A. He is*seferring there tomtee oametic. 

OF se an Be 
eral” applied both to the metallic mmeral and @a@ 
gangue ? 

Pie eGes, 

Q. 189. And then the next statement of the speci- 
fication I have heretofore read: “The floating con= 


specificationg is the term “min- 


centrates are carried mainly at the lower surface of 
the hydrocarbon layer, where it is in contact with the 
water.’’ Then, following that, “The discharge gate, 
32, in order to permit these floating particles to pass 
by must be set low enough to clear them and must 
therefore allow a portion of the water to pass out 
with the skimmings, and this muddy water would 
therefore carry some suspended particles of worthless 
minerals, which would make the concentrate impure. 
The settling or concentrating box is designed to pre- 
vent or lessen this evil.’ That refers to the fume 
tion of the settling box, and the object of it? 

A. Yes, including the wash water which comes 
down through the pipe marked 35. 

Q. 190. Now, have all these details been repro- 


i 
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duced in the ‘Kirby machine that you are about to 
use? 

A. There is a slight difference in the suspension 
of the skimming bar as compared with this drawing 
fiehigure 2. 

f191. And what is that difference? 

A. We have that fastened on to the little spitz- 
kasten. 

Q. 192. How is it as to position? 

A. I think the position is about the same. 

Q. 193. That is to say instead of fastening it on to 
bars extending across the top of the machine, you have 
fastened it directly to the spitzkasten? 

Pe Yes. 

©. 194. Does it function the same? 

fe Oh, yes, quite. 

QO. 195. Now, in this operation in the Kirby ma- 
chine with the Kirby ore, what are you going to do? 

A. I am going to take some of the Rossland ore 
which has been crushed to 80 mesh. 

Q. 196. In crushing it to 80 mesh have you fol- 
lowed the directions that you would take from the 
patent as of Kirby's day, the day of filing of Kirby’s 
application? 

A. 1 think perhaps I have erred slightly in that; I 
might have taken 40 mesh or 60 mesh. It is an error 
in the right direction. 

©. 197. Proceed. 

A. That amount of ore, 4000 gms., will be mixed 
with water, with 1 litres of water. 
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. 198. That isaiow many ems cr ec: 
14,000 c.c. 
©. 199. And that is what relation of ore to water, 


Q 
A 


what proportion? 

A. Three and a half of water to one of ore. 

©. 200. What are the directions stated in the speci- 
fications of Kirby? 

A. The specification gives three or five times the 
amount of water to ore, so that that proportion is 
within the disclosure of the patent. 

©. 201. What will you add to the ore and water? 

A. To that we shal! add 60 gms. of sulphuric acid, 
which is at the proportion of 30 pounds to the ton 
of ore. 

Q. 202. Do you find your authority for that in the 
Kirby patent? 

A. Yes, he says: “The preference of the water 
for other mineral particles may be regulated by add- 
ing some acid or other chemical.” 

©. 203. Have you tried it without acid? 

A. Yes, I think I have. 

Q. 204. And which has given you the best results: 

A. The presence of the acid improves the result. 

Q. 205. What else will you do? 

A. To that mixture we shall add a thousand gms. 
of kerosene and Roumanian residuum, 95 per cent kero- 
sene, and 5 per cent of residuum. The amount of 
the oil added will be 25 per cent to the ore. 

Q. 206. How will you proceed? 

A. After agitating those together in A tank for 
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ten minutes, they will be discharged into “B” tank, 
which is the separating tank, and there they will be 
treated to streams of oil and air as described by Kirby 
in his specification. 

Q. 207. Those streams of oil and air will flow 
from whence? 

A. They will flow from head tanks through the 
agitator into small pipes at the bottom of the agitator, 
which distribute the oil and air. 

QO. 208. So that the agitation, as it slowly rotates, 
will distribute streams of oil and streams of air? 

A. Yes, with the object of assisting the concentra- 
tion of the ore, of the oil coated minerals which have 
not floated to the surface with their own buoyancy. 

Q. 209. Now, will you start the operation? At 
what speed will you rotate the agitator in the mixing 
tank? 

A. At 192 r.p.m., but this will be reduced to 188 
with the load of ore. 

©. 210. And the lower or second vessel, what 
speed of rotation will you have? 

Be 30 T. p: m. 

Q. 211. Are you going to use baffles in the mixing 
vessel ? 

A. Yes. Without the baffles the oil is not satis- 
factorily broken into the small bubbles that Kirby 
directs you to obtain. 

Q. 212. What would happen if you have the liquid 
in the vessel and rotate it as fast as you do without 
baffles ? * 
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A. You would get a beautiful shower of water 
over the edges. 

Q. 213. It would overflow from the vessel? 

tee Gc 

MR. GARRISON: If your honor pleases, each side 
is, by mutual consent having the record and trans- 
cript of the trial printed jointly just as it is trans- 
cribed by the stenographers, and we desire to have 
your honor’s permission to have this constitute the 
record and transcript on appeal. 

MR. SHERIDAN: That is satisfactory. 

MR. GARRISON: Now, if your honor pleases, we 
have taken up between ourselves the question of the 
oral argument, and of the brief thereafter, sand Gwe 
desire to submit to you what will be agreeable to coun- 
sel, if it meets your wish. 

Our agreement is as follows: As to the oral argu- 
.ment, the plaintiff to open and reply, each side to 
have seven and one-half hours. Each side to divide 
its own time as it sees fit among as many counsel 
as it pleases. 

As to the brief, each side to file a main brief on 
or®before the first day of July, 1917, and tovhare 
three days extra for the service thereof upon the other 
side. | 

Each side to have twenty days for filing a reply 
brief, the twenty days to run from the time of receipt 
of service of the main brief; and to have three extra 
days for the service of such reply brief on the other 
side. 
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May I inquire if that is satisfactory to your honor? 
mae COURT: It may be entered in accordance 
with the court’s order and approval. 


QO. 214. MR. WILLIAMS: Now, will you add any- 
thing that is necessary to complete the description of 
the operation as you carried it on? 


A. The mixture was agitated in the tank A for 
ten minutes and then discharged to the tank Bb. The 
tank A was practically completely discharged in 11 
minutes. The operation was then stopped. What was 
left in tank B should be considered to be only par- 
tially treated material ‘and left out of the considera- 
tion as far as the results go. The results should be 
taken as comparing the separated concentrates with the 
Separated tailings, with reference to the oil that was 
fed into the tank. 


Q. 215. What sort of a float did you obtain in the 
separating vessel or separating tank? 

A. In the separating tank there is a thin layer ot 
hydro-carbon with mineral carriedchiefly at the oil- 
Meer interface. The jayer of course was not flat, ae 
cause of the disturbance caused by the rotation of the 
agitator and also the passage of the air through the 
pulp. The stream of the float which came through 
the pipe into the receptacle separated very clearly into 
two layers, one of the oil and the other the interface 
which carries the mineral. In that receptacle of course 
the interface is a good deal cramped and it rolls it- 
self up into all kinds of funny shapes. 
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Q. 216. And the concentrate that you have ob- 
tained, is that in this vessel? 

A. Yes, it 1s. 

Q. 217. And how would you describe that concen- 
trae 

A. The concentrate is separated into two parts, one 
of which appears to be clean oil at the top with a very 
few bubbles in it, the under layer being largely wa- 
ter, oil and concentrate. 

Q. 218. How many bubbles did you count there, es- 
timating them? 

A. I should sayrthere was about twenty small bub- 
bles. 

MR. SCOTT: Do you mind if I ask Mr. Higgins 
where the water is, and where he sees the two layers 
so plainly? 

QO. 219. MR. WILLIAMS: May I ask where tie 
water is, and where you see the two layers so plainly? 

A. On top there you see the water,— 

Q. 220. MR. SCOTT: On the top thegwater= 

A. On the top the oil. Now as you move it from 
side to side you can catch a glimpse of that layer un- 
derneath. 

Q. 221. Of what? 

A. That is the water layer, and between the two 
you get the mineral. 

Q. 222. MR. SCOTT: What is on the bottom of 
the pan?! 

A. That is a part of the water layer which is 
sticking to the pan. There is some gangue in that, and 
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there seems to be some mineral also. If we had this 
put into a bottle it would become perfectly clear that 
there are two layers in it. 

e223: "NR. SCOTT: How much oil was there 
in there, would you estimate, or is there any way of 
telling? 

A. If you would pour this into a large bottle, | 
think we should be able to see the layers very much 
better. 

Q. 224. Describe it to the court. 

A. Having put the concentrate, into a bottle, the 
two layers are very clearly discernfpble. The crumpling 
here is due to the compression of the interface of the 
oil and water. The upper part of the oil layer appears 
to carry no mineral at all, and underneath that is the 
water and between the two the mineral. 

wee2o. WR. SCOTT: Point out the mineral. 

A. The mineral is seen here in this space. 

©. 226. About an inch deep? 

A. Not quite. 

227. ‘Three quarters? 

A. Say there is three quarters of an inch there. 

Q. 228. You don’t mean to say that that three-quar- 
ters of an inch is the interface? 

A. That is what it is exactly. 

Q. 229. The interface is three quarters of an inch 
thick ? 

A. The interface has been crumbled up just as I 
say in that bottle. 

Q. 230. There seems to be a division of the oil and 
mineral and the water below the mineral? 
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A. The interface of oil and water is crumpled i 
and the oil is above. The bottle does not give it a 
chance to spread out. If we had it in a larger ves- 
sel it would spread out into a horizontal surface, and 
still carry the mineral. 

Q. 231. Why isn’t it crumpled and irregular on this 
edge if there is such a crumpling; it is a perfectly 
plane surface, it looks to me, between the oil and the 
water. JI want you to explain how this crumpling 
and intermingling is, and where it is? 

A. There, see; that moves the interface over there 
and you get a cleaner surface there; there it is quite 
sharply defined, the demarcation between the two; so 
that if you put this into a large area, you give that 
interface a chance to spread out in its normal posi- 
tion. 

QO. 232. What holds up the mineral shown here be- 
low the oil; isn't this mineral, this dark layer? 

A. Yes, but the oil goes down through into that 
just as much as the water does; exactly as it does in 
that case where vou have got that gold paint or bronze 
powder suspended in that interface: there you see the 
interface is.crumpled up. 

QO. 233. There are films“vhich drop off there. jim 
we have no body of mineral here. You have a body 
constituting a stratum, and according to you it 1s all 
interface. In this specimen of ours there is just am 
interface with shreds hanging from it, isn’t that so. 
with this bronze stuff. 

A. Exactly; but there you have only about enough 
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‘bronze in it to put on the head of a pin, while here 
Mwe have got a considerable quantity. 

QO. 234. This assumes a sharp line between the two, 
doesn't it? 

P=) 50 does this. 

e235. MR. WILLIAMS: Now, Mr. Higgins, in 
@ais material as you have put it in the bottle, there is 
on top a deep black layer: what is that deep black 
layer? 

fe hat is the oil. 

Q. 236. And does that or does it not contain min- 


Beral ? 

A. There are a few bubbles carrying mineral in 
the oil. 

©. 237. And the lower line of that black oil also 
appears to be quite well marked, does it not? 

Ee It does. 

O. 238. Is that the lower line of the oil? 

me hat is the lower line of the free oil,.and un- 
derneath there is the crumpled up interface. That in- 
terface of course settles as nearly as it possibly can 
to a horizontal plane? 

©) 239. And above that crumpled up interface is 
what? 

fe the clear oil. Thee interface itself carries the 
Mineral, and below the interface, which is very badly 
Crumpled up, some places extending down three quar- 
ters of an inch and other places Iess—below that you 
have the water which carries a little of the slime 
gangue. ‘ 
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Q. 240. The greater part of the mineral is carried 
between the water and the oil, is that right? 

A. Yes, practically the whole of it. 

Q. 241. MR. SCOTT: Now, isn’t it a fact that you 
have a dark colored stratum which we might call 
black, and that is the oil? 

Jee EES 

O. 242. And below that you have a lighter colored 
body, and the two are separated by a sharp line? 

A. Yes. 

Q. 243. As viewed from the outside of the bottle, 
the only place we can see it from? 

A. That is so. 

QO. 244. Will you point out to me what you mean by 
a crumpled interface; tell me where I can see itjam 
cannot see it myself. 

A. When the interface is loaded that way with 
mineral it does not flow so readily, you know; it be- 
comes very much more viscous, and it can be bent and 
squeezed up and turned over as you see in the bottle 
with the gold paint, and I think I can show you that 
very clearly if I take a little of this crumpled up in- 
terface out of the separating machine and put a lit- 
tle of it in water and let it spread out. 

QO. 245. What is in the bowl? 

A. Plain water. I have taken some of that mass 
out of the separating tank and if we put that in the 
water, I think I can show you that it will expand and 
give you a thing which you will recognize more or less 
as an interface. 
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QO. 246. Now, what happens? . 

“vA. he oil spreads out. You see that the dark 
color of the mineral and the interface spread out and 
Mere is the oil and there the water. 

QO. 247. But you have a mere film of infinitesmal 
thickness here, haven’t you? 

A. You see by moving that film you can open the 
erumpling in that interface. You see where that 
moved out and spread into a flat surface, which is 
just what one expects of course. 

O. 248. What moves? 

A. Why, you see, I am coaxing it so as to move it 
out; by coaxing it you can spread it into a plane. You 
see how it spreads into a plane and crumples. 

Q. 249. Is not the crumpling merely the configura- 
tion of the floating particles that are floating on the 
surface there? 

A. The floating particles show you the configura- 
tion of the crumpling. It is not the floating particles 
themselves. The floating particles cause the crumpling, 
but it is not entirely due to that; it is due to the load- 
ing oi the interface. 

i) 250. Where there are no particles you have just 
a flat surface of oil? 

i No, you have particles there. 

Q. 251. It is not crumpled where the particles are 
not found? 

A. No; those—that is right. I have uncrumpled 
it by coaxing it out. 

O. 252. MR. WILLIAMS: Can you express that 
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crumpling up of the interface in a little different lan- 
guage; is there something hanging down? 

A. Yes, it hangs down. 

QO. 253. What hangs down? 

A The mteriace 

Q. 254. And what else, if there is anything else? 

A. Well, there is some oil there and some mineral 
and probably some water all mixed up together. 

QO. 255. And what you did in this flat vessel was to 
give the material a full opportunity to spread, you 
said? 

Q. 256. What has resulted from that? 

A. The interface I have uncrumpled in a good 
many places, and then it spreads out into what one 
usually expects to see in an interface, a horizontal 
plane. 

Q. 257. That now which you see in looking down 
at the top of this vessel in which you have spread 
out the material by uncrumpling the interface, what 
are the black particles? 

_ A. There are a good many black particles here 
where it is still crumpled up, and there is the loaded 
interface with some free oil and some free water, con- 
taining the mineral. But the gray color there where it 
is spread out which we see show that it carries min- 
eral; in fact you can see the sparkle of the mineral. 
©. 258. MR. SCOTT: If I should stick a mate@ 
in there, would you say that the match was 
crumpled up? | 
A. No; I was speaking of an oil-water interface. 
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QO. 259. Well, it is an air-water face if I put a 
match in. 

A. Well, yes, it is bent to that extent; of course . 
the interface is crumpled up to that extent. 

Q. 260. MR. WILLIAMS: What crumples it? 

f= Ihe presence of the match. 

Q. 261. In this instance in the stuff you recovered 
from Kirby, what crumples the interface? 

A. The weight of the mineral. 

QO. 262. Now, in operating the Kirby apparatus as 
you have it, did you get the results which Kirby de- 
scribed? 

A. Yes, I got the results which Kirby described, 
that is the floating layer which contained ‘the mineral, 
chiefly at the junction of the oil and water, with some 
air bubbles and a few water bubbles. 

QO. 263. And how does that float that you obtained 
compare with the Elmore oil buoyancy float? 

A. The greatest difference is in the position of the 
mineral. In the Elmore buoyancy float the mineral 
is spread through the oil by reason of the viscosity; 
in the Kirby result the oil is so thin that it is not able 
to retain the mineral in its body. The mineral falls 
down into the junction of the oil and the water. 

Q. 264. And, as | understand you, some of it hangs 
fhere? 

A. Yes, it hangs there. 

Q, 26 . Now, in the Kirby specification is the mix- 


ing ever used for any other purpose than mixing? 
A. No. 
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Q. 266. In the disclosure of the specification is there 
any suggestion that the separating tank B is used for 
any other purpose than separating? 

A. Yes, there is. On page 3, line 118, he says ig 
separating tank may be used as a mixing tank. 

Q. 267. And how does he describe the operation as 
being performed, commencing line 121? 

A. Why, when it is used as a mixing tank the agi- 
tator is agitated re and when jt is used as a sep- 
arating tank the agitatfos is,slowly. That operation 
is very unsatisfactory because the small pipes that run 
down carrying the oil and the ore are very likely to 
get choked up with some of the sand during the mix- 
ing operation. 

Q. 268. Have you tried it under such conditions 
with the oil in the separating tank and getting the oil 
pipes choked up? 

A. Yes. I agitated on one occasion with the charge 
in the separating tank and got the pipes badly choked 
up. Of course,air and oil m there wasn’t going 
through then. 

Q. 269. Now, in changing from a condition o¥ rotat- 
ing the agitating mechanism rapidly to rotating 1t slow- 
ly, did you find any suggestion in these specifications 
that the apparatus is to be stopped and then started 
again? 

A. No, there is no such suggestion; there are me- 
chanisms known to the art in which we could alter the 
rotation of the partSof the apparatus without actually 
stopping it, and such things are commonly used. 
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OQ. 270. Now, then, if you were to carry out that 
description what would you do? 

A. One would have an arrangement of pulleys or 
a cone pulley for that matter, which would enable one 
to go directly from one speed to another speed with- 
out making a change in the operation, without stop- 
ping the agitator. That would not be necessary, and 
in large scale operations it would be a baneful thing 
to do. To start the apparatus again, you probably 
would have to get a gang of men into the tank to dig 
it out. wi 

QO. 271. Relative to the ‘roment patent, Italian and 
British, were you present when Dr. Sadtler performed 
an operation said to be a carrying out of the disclosure 
of the Froment specification? 

we Yes, I was. 

Q. 272. What have you to say as to the operation 
faat he carried out, as to whether or not it was what 
was disclosed? 

fee in the first place Dr. Sadtler took an ore for 
this experiment which"was not a sulphuretted copper 
ore, but the Butte & Superior ore, which contains zinc. 
The directions of the patent are to take a “sulphuretted 
copper ore with its gangue and a gram of limestone, 
Bie whole reduced to a powder’. I interpret that as 
meaning that the limestone and the ore should be 
equally pulverized. In the experiments that Dr. Sadt- 
ler had made the limestone was very sharp and it ap- 
peared to have been sifted and the whole of the fin. 
powder removed. It had the appearance of rather fine- 
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ly granulated sugar. I do not think that was the in- 
tention of the invention. 

Q. 273. How about the ore that was used? 

A. Ihave already said that he took zinc ore instead 
of copper ore. 

Q. 274. But what was its conditions as to grind- 
ing? 

A. The zinc ore was very finely’ ground. Dr. 
Sadtler then hat==then-added oil as far as I remem- 
ber— No, two drops of sulphuric acid. Two drops 
of sulphuric acid were next added. The specification 
says “a few drops.” In my opinion two is hardly a 
correct interpretation of the word “few”. I think it 
wants more than two. I found that seven were sat- 
isfactory for the purpose. That was followed by one 
cubic centimeter of ofc oil. It wasn’t possible to 
see the exact thickness of the layer in that case because 
the slime from the ore obscured the edge of the sur- 
face of the water and the oil. 

Q. 275. And having in mind that the evidence in 
the Hyde case was to the effect that the Froment pro- 
cess was used at the Travesella mines in Italy, where 
Froment was the engineer, and having in mind also 
the specifications of the British patent, what have you 
to say as to Dr. Sadtler’s belief that olive oil was the 
oil which Froment may have referred to? 

A. I think that the oil referred to in the Froment 
patent was the oil that was used by Elmore. That 
was the oil used in the art at that time. And he re- 
fers to this, he says, “This invention is a modification 
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of the oil process of ore Concentrator At that time 
there was no other process in use except Elmore, so 
that his oil was probably the same. At any rate, it 
embraced the same oil; and his thin layer is in con- 
tradistinction to Elmore’s thick layer. 

QO. 276. And how about the use of heat? 

A. The use of heat would be fatal. 

Q. 277. In the operation that Dr. Sadtler carried 
on, is that or is that not in accordance with the Fro- 
ment specification? 

“a No, there is no disclosure on the use of heat in 
the Froment specification. 

©: 278. In the operation that Dr. Sadtler carried 
on what sort of concentration of ores was obtained? 

A. There was no useful result in the operation. 
The float at the surface of the water may have car- 
ried a little more zinc than the bulk of the material— 
that is as far as the grade goes. The recovery was 
very low, [ should say certainly less than one-third of 
the material in the float, and then it was floated in a 
perfectly uscless fashion. 

©, 279. And what have you to say as to the test 
tube disclosure as a metallurgical operation? 

A. A test tube disclosure is not even a laboratory 
operation of carrying out a metallurgical process, much 
less a commercial method, so that the specification in 
my mind discloses nothing of a metallurgical value. 

Q. 280. Do you form your judgment on the amount 
of material recovered in a float, by inspection? 

A. Yes, that is the first judgment one makes of it. 
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Q. 281. And, are you or are you not accustomed t@ 
doing that in your experiments, some 20,000 or more 
in number? 

A. Yes, I am accustomed to doing that. 

Q. 282. Now, turning to the Froment description. 
What in this do you find, in the Froment description, 
as to the preparation of the ore? You may summarize 
that rather than read thers, 

A. The ore is first crushed and then the slime ma 
terial is washed away in a spitzkasten. Apparently 
that slime is rejected and discharged to dumps of some 
kind. 

Q. 283. And then the ore that is used is in what 
condition? 

A. The ore that he uses for his process is de- 
slimed ore. 

©. 284. Dr. Sadtler has referred to some expemm 
ments made in behalf of the defendant at the Miami 
trial which he said represented the Froment descrip- 
tion. Were you present when those experiments were 
made? 

ae res. Il wes. 

Q. 285. And was the ore deslimed or was it not de 
slimed? 

A. In two cases I am perfectly sure it was not de 
slimed, and to the best of my belief it was not in the 
third case. The two cases were repetitions of one 
experiment. 

QO. 286. Have you carried out the disclosure of the 
Froment process, in the Froment apparatus which is 
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im evidence in this case, since it was in the Hyde case? 

ae Yes, | have tried that many times and as 
to the results, there is sometimes a little floating ma- 
terial comes up to the surface of the vessel which he 
calls “‘the vat with coil’. The bubbles bringing up 
this material usually burst there and leave a thin film 
which we call skin flotation. Of course with this skin 
there is a little oil intermingled. The metallurgical 
result of the process is absolutely worthless. 

QO. 287. And in carrying out the description as to 
the first vessel, the centrifugal mixing vessel, have 
you ever in any experiment obtained any flotation 
froth in that first vessel? 

fe No, | have not. 

QO. 288. And you have repeated the experiment have 
you, several times? 

A. Oh, yes, I have done it a great many times. 

= 2) When the Froment description was re- 
ceived in the Minerals Separation laboratory what was 
the condition of the operations there as to the wasting 
or utilization of slime? 

A. Well, the first time I saw that description was 
Some time in 1912. As far as I am aware it had been 
received by the company ‘some time previous to that. 

©. 290. I am talking now of the evidence in the 
case which shows that it was received at about 1903. 

A. At that time we were using the Cattermole pro- 
cess which was really the first process to successfully 
concentrate slime material. 

Q. 291. Returning to the California Journal of 


\ 
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Technology, have you studied that article in evidence 
entitled “Experiments on the Elmore Process of @@ 
Concentration” ? 

A. Yes, I have. 

Q. 292. What general remarks have you to make 
as to the particular experiments 4, 5, and 6, under 
the heading of “Tests, Molybdenite Ore’, these being 
the experiments with 2.1% of oil, 5.3% of oil am 
ep Or Ole 

A. These experiments show in the first place such 
low extraction and such low values in concentrates that 
they are utterly worthless as metallurgical operations. 
The first experiment was made with 2.1% of oil and 
the calculation of the results is that they obtained 3 
grams of concentrate, that is about 76% of oil to 
ihe “concentrates, (he mes experimen twice as 
much oil there, and refer to the same amount of com 
CeMtraue: 

©. 293. That is, the proportion of oil to the concen- 
trate was about what? 

A. In experiment 4 it was 2 grams to 3 grams; in 
No. 5 experiment it was 5 grams to 3 grams. 

Q. 294. Five grams of what? 

Ae Oi 

QO. 295. To thitee sramseom concentrate: 

A. Yes, three grams of concentrate. That would 
give a concentrate that would yield a great deal of its 
oil in centrifugal separation, which could be used over 
again, and I believe that was the method that they 
adopted. Of course in the third case, that is experi- 


P. 4523, L. 30, after “ treatments ” insert “they have less 
oil, and when they have one treatment ” 
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ment No. 6, they increased the oil to 8.9 and they were 
able to treat that three times. 

Q. 296. And what would be a description of these 
three operations, as you understand them? 

A. You mean the three operations in the one ex- 
periment, or the third experiment? 

QO. 297. No, | am talking about the three operations 
of experiment No. 6 in the percolating tubes as de- 
scribed at the beginning of the article. Now, how 
would they proceed in carrying out this third treat- 
ment described under experiment 6? . 

A. In the first place they would make a primary 
treatment by putting in 8.9 grams of oil, shaking it 
up violently and separating—I consider that they 
would separate that concentrate in the centrifugal 
machine, getting the oil away and using that over 
again, and make a re-treatment of the tailing. 

©. 298. And those tailings would be the tailings 
that had been originally treated with the 8.9 per cent 
of oil? 

Be Yes. 

QO. 299. And after they got that concentrate, what 
mould they do, take it off? 

fe lake it off and separate it again. 

©. 300. And get some more oil out of it? 

A. I think they got some more oil out of it, be- 
Cause the significance is that where there were three 
treatments, when they have the most oil, and when there 
are two treatments, there does not seem to be enough 
oil to return to the percolating tube. 
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Q. 301. What is your understanding of what hap- 
pens in these operations, experiments 4, 5 and 6? 

A. Well, with that quantity of oil to that quan- 
tity of concentrate there was a minimum of 75 per cent 
of oil. That would make quite a nice thin paste, 
which Ke has been described as magma, and that mag- 
ma would become distended with air bubbles intro- 
duced during agitation, and what we would have in 
the percolatio#’ tube would be the flotation of magma 
distended with air bubbles. 

©. 302. How about the salt solution? Is salt a 
frothing agent, a mineral frothing agent? 

A. Salt is not a mineral frothing agent. 

QM. 303. Although does it produce a froth? 

A. It produces foam in water; I don’t know wheth- 
er that is due to the salt itself or to some impurity in 
the salt, but one gets it with common salt. 

QO. 304. How about the oil, what kind of oi! did they 
use according to the description? ' 

A. The oil they used was a viscous petroleum, a 
heavy residuum of the consistency of the ordinary 
cylinder oil, with a specific gravity of about .9. 

Q. 305. What kind of oil is that; what is its source 
and origin? 

A. It is one of the constituents of petroleum. 

Q. 306. Is petroleum a mineral frothing oil? 

A. Usually, no. 

Q. 307. When used alone? 

A. When used alone. I have found one or two 
exceptions to that general rule. 
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©. 308. What was the character of the molybden- 
ite ore as far as you gathered from the description 
and your knowledge? 

A. The analysis of the figures showed that the 
ore contained about 2.3 per cent of molybdenum sul- 
phide or molybdenite. It was crushed to 30 mesh and _ 
the gangue minerals were orthoclase and quartz. 

Wars00 aVhat was the character of the mineral? 

A. The mineral has a specific gravity of about 
four and a half, a very brilliant metallic luster and 
breaks during crushing into thin flakes, which are 
easily taken up by the oil; much like graphite. 

QM. 310. And then this concluding sentence of the 
conclusion as to the foam effect: ‘““The foam effect is 
best adapted to light flaky minerals, such as molyb- 
denite.” \What does that suggest as to the possible 
usefulness of this foam effect? 

Pe it suscests that it might be used for the treat- 
ment of molybdenite or graphite, but the results that 
have been obtained are not such as to encourage any- 
body to proceed in that direction, the results being, as 
] have already said, metallurgically worthless. 

QO 311-A. Is blende a light flaky material ? 

A. No blende is not. 

oil) Is copper sulplade? 

A. No. 

Oe 3i20r lead sulphide: 

A. No, they are not. That sentence could be taken 
as a warning not to attempt to use those minerals with 
that foam effect. 
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©. 313. How about the sulphides of gold and silver 
or the native gold and silver; are they light flakey 
minerals? 

A. No; on the contrary gold is a heavy flake 
mineral, and sometimes occurs in nuggets, and the 
other minerals you mention are not flakey. They do 
not break into flakes during the crushing operation. 

©. 314. Now, are you prepared to carry out the 
Cattermole process? 

i siaes. “Gin, 


(RECESS). 


Q. 315. Now, Mr. Higgins, will you describe the 
operation which you are about to perform? 

A. Three hundred grams of Butte & Superior 
ore, received by us in 1913, and crushed to 100 mesh, 
will be agitated in 1500 c.c. of water at 30° C., cone 
taining 1.4 c.c. of sulphuric acid and 16.6 c.c. of oleic 
acid; that is five per cent of oil on the ore. The agi- 
tation will be at about 850 r. p. m., and I shall keep up 
the agitation about nine minutes. After that the gran- 
ules will be separated in an upcast. 

QO. 316. What will be the proportion of oi] on met- 
alliferous mineral in the ore? 

A. About 15 per cent. 

Q. 317. You say that this ore that you are using 
was received in 1913? From whom was it received? 

A. { think we got it from the Butte & Superior 
Copper Company on application during the Hyde case. 
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QO. 318. It was supplied for the purpose of investi- 
gation during the Hyde case? 

om Yes. 

©. 319. And was obtained from the defendant in 
the present case? 

fe Yes. It might have been 1912 when we got it: 
fain not absolutely certain of the date. 

i 320. Amd is the ore 
place in the ore in that period? 

Pm Not that I am aware of. 

521. Has it been carefully kept? 

A. It has been carefully preserved, yes. The wa- 


has any change taken 


ter which I shall use to make the separation—that, is, 
the water running through the circuit will contain .25 
per cent of sulphuric acid. 

QO. 322. And when you make the separation in the 
upcast, how about the water that flows through the 
upcast ? 

m. | just said that is acidified with .25 per cent 


of sulphuric acid. 


(The witness performs the experiment with the 


Cattermole machine). 


meee. Phi COURT: Nom, what was that ton 

A. This is to make the granules, Cattermole gran- 
ules. We stop it there to show there was no froth of 
any kind. 

©, 324: MR. WILLIAMS: What was the condi- 
Men, now, of this vessel when it was stopped, what 
was the condition; what was the material? 

A. The granules and the coarse sand had sunk 
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down to the bottom of the vessel, leaving the slimes 
in suspension. These are the granules. 

MR. WILLIAMS: I ask your honor to observe 
these granules. 

Q. 325. THE COURT: What do you suppose was 
the recovery on that? 

A. I think it was a very good recovery. Yes 
think that is a very good recovery. Of course there 
is some left in the mixer. We haven’t cleaned out the 
whole of the stuff that we fed in. Of course this is 
only the coarse sand. The fine sand is still in suspen- 
sion, or floating, as Everson says. 

MR. WILLIAMS: The fine sand—1is it slime? 

Aa Siinemyes: | 

QO. 326. Now, in this operation that you have just 
conducted, have you anything to add to your descrip- 
tion? In the first place, what did you obtain? 

A. I obtained some very well defined granules, I~ 
suppose about a millimeter, and perhaps a little larger 
than that, having the appearance almost of caviare, 
except it is not quite so black. The sands were ex- 
tremely white in the slimy portion and contained only 
a very few specks of dark-colored material in the 
coarser portion. 

Q. 327. And was the recovery a good recovery? 

A. Yes, the recovery appeared to be very good 
And the grade of concentrate also should be high. 

Q. 328. Now, why did you use 5% on the ore and 
about 15% on the metalliferous mineral in carrying out 
this operation? 
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A. In the first place the ore was crushed very much 
finer than what Cattermole would have to deal with 
in his time, and he says that the amount of oil you 
add, depends, among other things, on the fineness of 
the ore. In the second place, the gangue has a slight 
tendency to absorb some oil. which is another factor to 
be taken into consideration, and in the third place I 
wanted to get nice large granules that everyone could 
sce without doubt were actual granules, so as to make 
a fine specimen. 

©, 329. Now, there was an experiment on behalf of 
the defendant in which the oi! was in the proportion 
@91'4% of the ore; did you see that experiment car- 
ined on’ 

Be yes, 1 did. 

QM. 330. Did that experiment produce granules? 

A. No, those were not granules at all; there was 
possibly some attachment between the coarse min- 
eral and the fine mineral, one might call that an ag- 
glomeration, but they were in no sense granules. 

QO. 331. And why did the metalliferous mineral sink 
in the up-cast? 

A. The mineral was—the mineral was subjected to 
centrifugal action in the low speed of the agitator. 
That is, when they were running it at 300 revolutions 
per minute, that is, subjected to the centrifugal sep- 
aration. The tendency there would be to throw the 
minerals outside of the agitator and draw the air in 
at the center of the vortex, and so destroy the stuff 
previously obtained, which was called froth. 
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Q. 332. What is the relative specific gr ve of the 
mineral and the sand, about? 

A. I think the specific gravity is about four and 
a half of the mineral, and it is about one and a half Ga 
the gangue. | 

Q. 333. Now, would you regard that operation as 
a carrying on of the Cattermole process? 

A. No, I should not. 

QO. 334. Now, in your operation you have 5% of oil 
on the mineral? 

ioe ONMon iterate. 

Q. 335. Suppose you had diminished the percentage 
of the oil, how would that affect the operation? 

A. The granules would have been smaller. It 
might have taken a longer time to perform the opera- 
tion, but I think if I had the two up-casts, in one to 
take out the fine material and then follow by another 
agitation, and in another to take out the coarse, [ think 
one could reduce the amount of oil very considerably 
and still get Cattermole granules. 

QO. 336. Well, under the conditions which prevailed 
in this experiment, the use of a single up-cast, was 
or was not the proportion of oil that you used a very 
great proportion for the Cattermole process? 

A. I think the result shows that the proportion 
was an excellent proportion to take for that purpose. 

QO. 337. What is the method of deciding in any case 
the proper proportion for a given ore—proper oil pro- 
portion for a given ore for the carryng out of the Cat- 
termole process? 
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fee the result is always the criterion. 

ose, ou determine it by tests? 

A. Yes, one‘usually makes a few tests to see what 
proportions give the best results. Of course I am not 
considering now the economics of that proceeding’ 

meos?. But if you were to carry out the Catter- 
mole process you would take everything into consid- 
eration and it would be a matter of test. Is that 
right? 

fee yes, it would. 

©. 340. Can you arrive at the proper proportion 
for a Cattermole process for a given ore as a mat- 
ter of mathematics? 

A. No, you can not, because he gives a propor- 
tion of oil as depending on no less than seven differ- 
mi factors. That is, he does not give the different 
Fates at which these factors vary or the rate the oil 
varies with these factors, and it is quite impossible to 
calculate the amount of oil you should use. That must 
be determined by experiments. 

QO. 341. Now, are you ready to carry out the ex- 
periments in accordance with the disclosure of the 
patent in suit? 

fe Yes. 

QO. 342. And you may state what you propose to do. 

A. I propose to take 500 grams of the Butte & 
Superior ore that we received in March, 1917. 

©. 343. Received from the defendant or the de- 
fendant’s representative? 

fe ves. To which 


and which has been ground 
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to pass a 65 mesh screen, 2000 c.c. of water at 40°0G@@ 
5.8 C.c, of sulphurie acid, 0.55 cc of oleicaciae 

Q. 344. And that is what per cent of the ore? 

A. That is 1% or 2 pounds of oil to the ton of 
ore. And this should be agitated for about three min- 
utes at about 850 or 900, in the same type of appa- 
cet 

Q. 345. (Interrupting) Revolutions per minute? 

A. Yes. In the same type of apparatus as the Cam 
termole was done in, the only difference being that the 
vessel is made in two parts so that the top can be slid 
over the bottom part and so shear off the froth which 
is obtained. 

Q. 346. And what do you call that apparatus? 

A. We call that the slide Gabbett. 

Q. 347. What was the apparatus that you used in 
the Cattermole experiment? Was it a Gabbettm 
which the upper part did not slide off; is that correct? 

ees. 

QO. 348. This sliding Gabbett, what does it resemble 
in the fact of the slidability of the upper part? 

A. It resembles very much the slide machine in 
this particular instance. 

Q. 349. But what will the agitator be in this Gab- 
bett? 

A. The agitator is a cone driven from the bot- 
tom of the*’machine instead of a cone driven from the 
top of the machine. 

MR. WILLIAMS: The experiment is a tazliig 
It is the first time that Mr. Higgins has made a failures 


nl 
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The belt was slipping on the machine and he did not 
get enough agitation. 

O. 350. How long will it take you to fiJx the ma- 
chine, Mr. Higgins? 

A. ‘Ten or twelve minutes. 

QO. 351. Now, what, if any, comment on the testi- 
mony that has been given relative to the plant in suit 
do you desire to make? 

A. The chief comment I have to make is about 
mie agitation. The agitation at the time of Catter- 
mole was the most vigorous agitation which was be- 
ing used in the art. Cattermole took an agitator from 
another art, and by increasing the speed to a very 
great extent he introduced into the metallurgical art 
the high speed agitation. 

©. 352. And what was that apparatus that Catter- 
mole took from another art? 

f= The cone mixer or the Gabbett mixer. 

©. 353. And how had that mixer been used before 
Cattermole used it? 


A. It was used in the coal tar industry, to keep the 
coal tar in the still circulating from the bottom to the 
top or from the top to the bottom so that the tar did 
not set in the still and char during the distillation. The 
Gabbett was also used at slow speed in cyanide work, 
keeping the cyanide solution and the pulp in solution. 
here again it was used as a slow speed agitator. 

QO. 354. And for the Cattermole process you say it 
was speeded up? 

mi es, tive speed was very much increased. Al- 
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though that increase of speed had the effect of intro- 
ducing a much larger quantity of air into the solu- 
tion or whatever was being dealt with, that was not 
any great defect in the Cattermole process, as long 
as the granules were properly and efficiently made. 

Q. 355. So that with the use of the cone Gabbett in 
the Cattermole process as it was used there was such 
speed of agitation as to produce the introduction of 
considerable air into the pulp? 

A. Yes, there was. 

Q. 356. And in the Cattermole operation what 
was the effect of that air in the pulp. 

A. The effect of the air on the large granules Wag 
absolutely none. There was no attachment at all; but 
where you got badly formed granules, or some of the 
granules badly broken, you might get some air bub- 
bles sticking to the granules, and it would so be car- 
ried upwards in the upcast, generally in suspension, 
but still making a defect in the process. 

QO. 357. So that the air worked against the process. 

A. When it worked at all, it worked against the 
process, yes. 

Q. 358. But nevertheless as the record shows, the 
Cattermole operations were carried out in the Gab- 
bett up to the speed that the Gabbett attained, which 
was the same speed that was useful in the process of 
the patent in suit? 

A. Yes; we used to run the Cattermole Gabbett 
at about 900 r. p.m., and that was the same speed with 
which we first used the process of the patent in suit. 
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The patent in suit says in the example that the mix- 
ture is warmed and briskly agitated in a cone mixer 
or the like, as in the processes previously cited, and 
the processes previously cited are the two Cattermole 
specifications. 

309. Which are referred to earlier in the speci- 
fication in the patent in suit? 

Be 6|«OY eS. | 

QO. 360. As to the apparatus that is shown in the 
drawing figure l- of the patent in suit, what is the 
function of the spitzkasten, by reason of the fact that 
it is divided into three parts, J-1, J-2 and J-3? 

A. The function of that spitzkasten is to divide the 
tailings into three separate portions. In J-l we get 
the coarsest; in J-2 something a little finer and J-3 
the finest material. 

O. 361. What would you call that operation in 
metallurgy? 

A. That is a classification of the tailings. 

Q. 362. And the function of this spitzkasten is 
to classify the tailings, is that right? 

A. Yes, that was provided for the classification 
of the tailings. The general class of ore which was 
treated at that time, particularly zinc ore and copper 
| Ore, was roughly thirty and forty mesh crushing, and 
the instructions here, beginning on page 2, line 102, 
it says: “If the ore is crushed to 90 mesh to the 
linear inch, the froth may contain 70 to 80 per cent,” 
that crushing then was considered so fine that it was 
doubtful whether the profits of the operation would 
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sustain the cost of that much finer crushing; so that 
this spitzkasten would take out the coarse stuff and 
that could be returned to the crusher or dealt with by 
some other means. But that is not the apparatus that 
we need now with the fine crushing that 1s used at the 
present time. 

QO. 363. The function of the spitzkasten as classi- 
fers is utilized by reason of that sort of arrangement 
in the classifiers—is it merely a matter of settlement? 

A. No; there is in each spigot or each point of the 
boxes, pipes with valves, so that you can _ supply 
washing water. 

QO. 364. You might read from the description of 
the patent as to that? 

A. On page 2, line 77: “The boxes are all filam 
with circuit water; the pulp from the vessel A is d1s- 
tributed horizontally from a flat trough, O, through 
the inlet K*. The heavy sands and coarser particles of 
mineral sink into the first box J’, from which they are 
led to a shaking table, a convex buddle or the like, to be 
treated as above described. The middlings or medium 
sands fall into the box J*, and if they contain any 
mineral, may be returned for further treatment by agi- 
tation. The up current of the water from the taps 
N! and N? prevents the deposition of any slime in 
these boxes. The fine sands or gangue slimes settle 
in the last box J* from which they are discharged to 
waste or further treatment.” 

Q. 365. Now, in the operation of that apparatus, 
what effect do these up currents have; how strong are 
they? 


\ 
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A. Well, those up currents in the boxes J-1 and 
J-2 would be very moderate flows of water, so that 
Mie water in that neck would displace the slime that 
was coming down through the swan-neck pipe, N-1 
and N-2, so that in fact, if there is any upflow of 
cleaning water in the spitzkasten, the idea is only to 
remove form the discharge product the actual slimes. 

QO. 366. So that as they are shown there, the up 
currents would not of necessity cause any upward 
Mow of water in the spitzkasten, is that right? 

fe they need not. 

©. 367. They would perform their function with- 
out doing that work, is that right? 

A. Yes, they could be made to perform their func- 
tion without making any flow of the water. 

QO. 368. And this whole arrangement of classify- 
ing the gangue was an incident of the coarse crush- 
ing of the ore? 

x. Yes. 

QO. 369. And did the process of the patent in suit 
have any effect in the art on the matter of crushing 
Mie ore? 

A. Oh, yes; the art is now chiefly concerned with 
crushing the ore extremely finely, even up to 100 
and 150 mesh, whereas before the introduction of this 
process the general range of crushing was about 30 
mesh as the finest. : 

WHEREUPON an adjournment was taken until 
moe P.M. May I1th, i917. 
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DR. WILLIAM MASON GROSVENOR, being Tg 
called and having been heretofore duly sworn, 
testified as follows: | 


DIRECT EXAMINE IGly 
BY Mo Voce Ms: 


Q. 1. Please, now, explain the moving pictures 

you are about to exhibit. 
(1) 

A. “The strong direct attachment of unoiled or 
de-oiled mineral particles for air bubbles. Four sizes 
galena: 

6—Miulligrams 

15—Milligrams 

20—Miulligrams 

40—Milligrams. 

Tke experiment’ shown is carried out in unmodi- 
fied water with a substantially uncontaminated air 
bubble. The 6 Xe, 15 mg., and 20 mg. particles have 
previously been oiled, but the excess of oil has been 
removed by prolonged bubbling of air, until repeated 
lifting of the particle on the free moving bubbles in- 
dicated the reduction of oil to a minute film com- 
parable in thickness with the film of oil actually ad- 
sorbed on,the surface of the particle. The 40 mg. par- 
ticle has never been oiled. 


We have here shown in one experiment the strong 


Butte & Superior Mining Company. 4539 
Wilham Mason Grosvenor. 


direct attachment of the air bubble for both unoiled 
and deoiled mineral particles. The sizes are chosen 
for the following reasons: The 6 mg. galena particle 
illustrates the maximum oil lift which, according to 
my experiments, can be made with the captive bubble 
manipulated as gently as possible, provided there 1s 
actually applied to the surface of the mineral and the 
bubble an amount of oi] materially in excess of that 
required to give a layer about thirty one-hundred- 
thousandths of an inch thick over the whole surface 
of the mineral particle. This thickness of layer would 
be approximately that produced on an 80 mesh ore 
containing 15% lead and 18% zine as sulphides and 
showing a screen analysis about as follows: 

ee O00 

+100==27 % 


+ 150==22.5% 
+200=10.5% 
—200=30.5% 


With the weight of the oi! in proportion to the min- 
Qral at about 8% of the weight of the mineral con- 
tent. This layer will be shown to be sufficient to 
cause strong mutual adherence of the mineral particles 
to one another and will be called hereafter, for brevity, 
the Cattermole proportion of oil. 

The 15 mg. particle 1s about the maximum weight 
that can be lifted with the utmost care Nf the oil 
layer is considerably reduced in thickness. 


The 20 img. particle illustrates the maximum weight 


that can be lifted by a free moving bubble when the 
thickness of the layer of oil has been reduced to 
somewhere in the vicinity of one one-hundred-thou- 
sandths of an inch, possibly less, and the 40 mg. 
particle illustrates the maximum attachment of the 
captive bubble to very thoroughiy deoiled or entirely 

unoiled nuneral. All these measurements are made 

in the absence, as far as possible, of any soluble 

“Trothing agent. 
It will be noted that the bubble is deformed or 

pulled out to a greater and greater extent by the in- | 
creasing load placed upon it as each heavier particle 

is lifted; that there appears to be no fixed angle of 

contact berweetr the particle and(the mineral. “imei 

ing the 40 mg. particle it will be noted that the lift 

is at first uncertain, and experience has taught me to 
associate this phenomenon with shght contamination . 
either of the particle or of the bubble. As in this ; 
case the particle was entirely fresh and had never 

been handled, it indicates to me the very slightly 
contaminated condition of the bubble, possibly due to | 
the previous contact with the other particles or to 

some film present on the surface of the bubble which 

had to be distributed in part upon the surface of the 
particle before lifting would occur. This phenomenon | 
was seen in the lifting of the large aluminum par- 

ticle before the court on Tuesday. At first the con- 
tamination of the aluminum surface was such, even 

though it had been washed, that it could not be lifted; 


even after careful rewashing it was necessary to ap- 


ply and re-apply the bubble to the surface of the par- 
ticle before the particle would lift. J] believe this to 
have been due to impurity still remaining on the surface 
of the particle, because under laboratory conditions 
of cleanliness I have repeatedly been able to lift the 
same pieces of aluminum without any delay or hesita- 
tion. 

Those four galena particles, therefore, are exhibited 
to give a sort of measure of the forces with which 
we have to deal under different conditions. 

This view is largely magnified and in order that 
we may observe accurately what happens, the sharp 
jerks that are necessary to remove the 6 mg. particle, 
the less vigorous movement required to move the 16 
mg. particle, and the still less vigorous movement 
necessary to separate the 20 mg. particle from the 
bubble are clearly apparent in the picture, and serve 
to indicate how a more violent shock, or some sudden 
movement is practically equivalent to a heavier par- 
ticle: 


(2) 


SCUESGEOBULE FAILS TOWPICK. UP Baga 
PiGih MEPALLIC PARTICLES, AiR wie- 
Pees RICKS UP SIMIVAR SPARTIGeESs 
MANY TIMES AS HEBAVY. 


The purpose of this picture is to illustrate the re- 
lative weakness of the oil attachment. There is no 


~ 
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question of the selectivity of the oil, or its adsorption 
on the surface of the mineral producing highly vis- 
cous, strong films. But where a larger amount of oil 
is used than that necessary to produce this minute 
adsorption layer, we immediately begin to deal with 
oil in bulk and the high viscosity and original sur- 
face tension of the film becomes modified and may 
quickly become an entirely secondary factor in de- 
termining the attachment of mineral to bubble. The 
oil globules therefore, may have excellent attachment 
and not necessarily any substantial lifting power. 
This experiment is shown with both aluminum punch- 
ings and with galena. The galena particle weighs 
5 mg., the aluminum disc 16.7 mg. and for compari- 
son of the direct air attachment unobstructed by oil 
there is shown similarly the action of the air bubble 
on a 30 mg. galena cube and an aluminum punch- 
ing weighing 54 mgs. The size of the small galena 
cubes was .87 millimeters and the size of the other 
galena cube, 1.9 millimeters and calculation shows 
that the results with aluminum correspond in effec- 
tive surface tension with the result shown by galena 
particies. In this case the air bubble is made during 
the taking of the picture and shows the expressing 
of the air from the ink dropper underneath the cup 
shaped glass bubble holder beneath the water. As 
an illustration of the slight affinity of air for the silic- 
ious materials of the gangue, note the slight attach- 
ment of the air bubble for the glass dropper when 
it is withdrawn. The strong attachment and easy 
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and sure lifting of the 30 mg. galena particle and the 
54 mg. aluminum particle are in strong contrast with 
this lack of attachment to glass. When the aluminum 
punching is dropped it appears on the bottom as a 
round object because standing on its edge. 

It was noted in the last picture that when the 
maximum weight is attached to an air bubble, the air 
‘bubble necks out to some extent at the point of attach- 
ment under the strain of its load. The high surface 
tension of the air-water surface, finally, closes up this 
neck and peels it away from the mineral particle. It 
will be observed that when the oil globule is being 
made under a bubble holder exactly as the air bubble 
was made and when the dropper full of oil is with- 
drawn from the globule there is a long thin necking 
out of the oil. The drawing out of this neck is clearly 
distinguished from the air because the far lower sur- 
face tension does not choke off the neck. In this 
case about 14 dynes per centimeter is the tension 
Gi aime On-water surface as compared with 73 om 7c 
dynes per centimeter tension of the unmodified air- 
water surface. It is therefore not surprising that 
the small galena particle is not lifted, and that as 
Prof. Bancroft stated, “the oil necks off because the 
cohesion of the oil is insufficient!’ We can not speak 
of the cohesion of the air and I do not think it clearly 
expresses the condition to speak of the cohesion of 
the oil because it is a fluid, even though somewhat 
more viscous than the air. My way of putting it would 
_be that the oil-water surface was extremely weak as 
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compared with the air-water surface and that the 
strength of attachment, of mineral to an oil globule or 
to an air bubble depends on surface tension. The 
weak surface tension between oil and water, was inef- 
fective as shown in this picture. The oil breaks off, 
a portion remains with the particle and a portion with 
the bubble. One reason why it is difficult if not 
impossible to assign a precise limit, unless the exact 
size of the particle, size of the bubble and amount 
of oil on both is specified, will be apparent as we 
watch this necking off of the oil. If the particle is 
large and the amount of oil is small the necking off 
will tend to be prevented by the fact that the amount 
of oil does not furnish a long thin neck and that; there- 
fore, the break in the surface must occur while the 
neck 1s short and thick. When it is short and thick 
the’ cireum of the neck is much larger than 
that indicated in the picture. The size of the bubble 
is somewhat important in relation to the amount of 
oil because the bubble must be covered with a film 
of oil and the surface of the particle must be covered 
with a film of oil before there shall be excess of oil 
to furnish a short thick, or a long thin, neck of oil. 
Repeated examination of this necking off phenomenon 
and the amount of oil necessary to produce or per- 
mit it, convinces me that the general range within 
which this wut occurs for oleic acid, corresponds 
to about 8.0% of oil as compared with the weight of 
the mineral and that other oils vary according to the 
character of the oil in this same general vicinity. It 
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will be apparent, therefore, that no amount of oil 
comparable with a film two five-hundred-thousandths 
of an inch thick is responsible for the change in the be- 
havior which occurs when the laver of oil becomes 
about one hundred and fifty five-hundred-thousandths. 
In other words the adsorption film five hundred one- 
hundred-millionths is far too minute as compared 
with the layer which is critical or effective in strip- 
ping mineral from.the bubble. It 1s only five hun- 
dred one-hundred-millionths as compared with thirty 
thousand one-hundred-millionths or about 1% in thick- 
ness of the oil layer which is critical in stripping the 
mineral] from the bubble. The latter ‘can not be re- 
garded as being, adsorption layer. 


(3) 


ok WOBBLES DO NOT READILY Alien 
THEMSELVES TO OIL GLOBULES 38 
HAVE SLIGHT IF ANY LIFTING. POW@ia 
WHEN ATTACHED. 


Again we see the air bubbles being made under the 
glass bubble holder and note the nearly spherical bub- 
ble due to surface tension, like the rubber skin of a 
balloon, only slightly flattened because of buoyancy 
against the cup of the bubble holder. We see the 
bubble lowered into contact with the galena cube 
weighing 40 mg. and the galena particle being lifted. In 
examining the successive pictures of the film with a 
magnifying glass the mineral particle appears to snatch 
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the surface‘of the bubble to itself on close approach of 
the bubble. There is only one picture in which par- 
tial contact may be observed even though the pictures 
succeed each other at a rate of 16 per second. We 
shall discuss later how wonderfully rapid these move- 
ments of bubble films actually are. Contact with the 
particle 1s secured by further lowering of bubble holder 
and the particle is easily raised. Then the oil globule 
is formed on the particle appearing as a transparent 
dome about one and one-half times the volume of the 
particle. The air bubble is formed and brought in 
contact with this oil globule and there is a remark- 
able difference noticeable between the readiness of 
attachment of the air to the oil globule as compared 
with the instant attachment shown for the galena par- 
ticle. When attachment is made, however, we can 
note the subtile change in the appearance of the whole 
bubble as the oil flashes over it; the upper portion 
being a very minute film with the lens of oil des- 
cribed by Prof. Bancroft on the bottom of the bubble. 
As the bubble is raised we shall see the precise phen- 
omena which he described in the necking off of the 
oil. No one would think of describing this particle 
of galena and this air bubble as directly attached and, 
knowing that the unmodified bubble or the modified 
bubble is easily capable of moving this galena par- 
ticle, we are forced to believe that it is the presence 
or the absence of substantially direct attachment which 
determines an effective lifting or flotation of mineral. 
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The oil used is spindle oil, viscosity(Engler)6 minutes, 
BS seconds at 20 degrees and specific gravity of the 
oil, 0.895 and the mineral 7.4. In this case one con- 
tact was made between the oil and the bubble before 
the oil flashed around and entrapped the bubble. The 
second illustration of the same thing will be shown 
with the particle already oiled on the bottom of the 
cell and in this case it will be seen that the bubble 
is brought in contact with the oil globule three times 
before attachment of the oil to the bubble is secured. 
itemicmelcar, twerciore, that attachment of air tomer 
is not as quick and effective as that of air to min- 
eral. It is very clear that with this amount of oil 
biemlackeoOl COnesion (ii we prefer to express if thar 
way), or the weak surface tension of the oil, pre- 
vents attachment of the air bubble. What we have 
seen typifies exactly the condition of the mineral 
particle and an air bubble joined with sufficient oil 
to permit the mineral to move out away from the inner 
face of the film into a sufficient quantity of oil to 
surround the mineral particle and permit the particle 
to separate from the bubble film proper and be sus- 
tained in oil having the properties of oil in bulk. 


(4) 


AIR BUBBLES DO NOT ATTACH THEM- 

ies POMIETALLIC PAii@iIns COAT 

_ ED WITH SUFFICIENT OIL TO PRODUCE 
ADHESIVENESS. 
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AIR BUBBLES DO NOT ATTACH Tita 
SELVES TOWMETALIEIC PARTICEES Cera 
ED WITH SUFFICIEN® OIL (Copies 
SEED), to PRODUQGE ADE ESV ENS 


Since we have seen that there is some amount of 
oil which will prevent direct attachment of mineral 
to the bubble, we are called upon to seek some indi- 
cation of the line of demarcation at which the mineral 
ceases to become indirectly attached and becomes di- 
rectlY attached to the bubble film. A little thought, 
a moment’s consideration, will convince one that if 
there is sufficient oil on the mineral to serve as a 
medium of attachment to another particle of mineral, 
there should be sufficient oil to serve as a medium 
Of indixect attachment to am air bubble. A imine 
quantity of the oil will be required to supply the air 
bubble with its film, but even though the air bubble is 
thirty times the diameter of the particle and, there- 
fore, possesses one thousand times the surface, the 
thickness of the film required by the bubble is only 
ten one-hundred-millionths of an inch, or sufficient 
to alter the thickness of the layer on the particle by 
about ten one-hundred-thousandths of an inch = in 
thickness. For this rough comparison it makes no 
difference that the bubble is spherical and the par- 
ticle is a cube. Jf the particle starts with a film 
about thirty one-hundred-thousandths thick (Catter- 
mole proportions), it will still have left after coat- 
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ing the bubble, enough oil to furnish itself with a 
layer twenty one-hundred-thousandths thick or twenty 
thousand one-hundred-millionths. or two thousand 
times as thick as the oil film on the surface of the 
bubble. So that it is important to observe whether 
under these conditions the drawing of the oil to- 
gether (i. e., the reduction of the film on the par- 
ticle from the remaining twenty one-hundred-thou- 
sandths to the adsorption layer) will furnish enough 
excess oil with that held to the upper surface gi ithe a 
mineral by adsorption and that on the bubble, an 
intermediate layer of oil between the mineral and Me 
bubble, capable of necking off and producing indirect 
weak attachment. 

Again we shall compare the unoiled aluminum disc 
with the two oiled aluminum particles; the former 
weighing 50 mg. and each of the latter weighing 25 
mg. The two latter, however, had been oiled with 
cottonseed oil, specific gravity .92 and weighing .26 
mg., about nine-tenths ‘per cent of the weight of 
the aluminum particle, and producing a layer of oil 
about thirty one-hundred-thousandths of an inch thick 
on the surface of the aluminum. This layer on the 
surface of a material ground to eighty mesh will re- 
quire between 4% and 8% of oil on the mineral by 
weight. It is seen that the air bubble peels off from 
the surface of the particle after substantial attachment 
and careful examination of the pictures highly magni- 
fied, shows that there is distinctly something between 
the air bubble and the mineral particle. This amount 
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of oil is sufficient to produce adhesiveness as we will 
show by the ability to pick up one oiled particle with 
the other and the excellent degree of adhesiveness 
that results. 


: (6) 
AIR BUBBLES DO NOT ATTACH THEM- 
SELVES TO METALLIC PARTICLES COAT- 
ED WITH SUFFICIENT OIL (OLEIC ACID) 
TO PRODUCE ADHESIVENESS. 


Identical operations are shown with oleic acid. In 
both cases examination of the picture highly magni- 
fied permits us to see the taking of oil from the 
general surface of the particle as if by suction on 
ie diace of either the bubble or the other immer 
particle, as the case may be. When adhesiveness is 
shown it is only during this contact and drawing oil 
over the particle that there is sufficient oil to be visible 
and when the particles are separated the oil disap- 
pears from sight. 


(7) 
THE UNLIMITED CARRYING POWDR OF 2s 
BUBBLES AS COMPARED Vii ome 


AIR BUBBLES IN WATER IFFY PIn@ihs sen 
ALUMINUM ONE INCH IN ODI Tete 
OSU NCH EGS 


The dual object of this experiment is to show first 


how great the carrying power of sufficiently large 


Butte & Superior Mining Company. 4551 
William Mason Grosvenor. 


air bubbles may be made if their load is suitable de- 
signed. The same aluminum piece is shown as was 
used on the 8th before the court. It is slightly over 
one inch in diameter, .05 inch thick and weighs about 
one and seven-eighths grams; it is just about the size 
of a twenty-five cent piece, but of course the aluminum 
is much lighter. Having exhibited the aluminum disc, 
the picture shows it being deposited on supports along 
the edge of the cell to prevent its sticking to the bot- 
tom of the cell. The large air bubble is then shown 
to descend upon the dise and a marked difference in 
the quick, complete attachment will be observed as 
compared with my fiatettort, to lift the ‘disewam 
court. This will serve to emphasize the necessity of 
cleanliness and the advantages of making photographic 
records of what takes place under laboratory condi- 
tions, which can be accurately governed in the re- 
spect of cleanliness or precise degree of contamina- 
tion. 

Attention is called in this case to the firmness 
with which the aluminum disc adheres to the bottom 
of the bubble, swaying from one side to the other and 
bumping against the side of the bubble holder. The 
question will probably be asked “why are results that 
require such extreme cleanliness or such precise de- 
gree of oiling as to make necessary the greatest labora- 
tory precaution, of any interest to mill operations?” 
But this question answers itself instantly when we con- 
sider the enormous tonnage of material being treated 
and the relatively infinitesimal amount of opportunity 
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which the material has for becoming contaminated. 
It is a matter of common experience among technical 
men that far more precise results can frequently be 
obtained in handling tons than it is possible to se- 
cure in the laboratory handling grams. In manufac- 
turing sulphuric acid for instance, the regular daily 
product of a number of factories with which I am 
acquainted, contains less than .0005% of arsenic, al- 
though there are considerable quantities of arsenic 
in the ore from which the acid is made. So small is 
the amount left by our regular commercial methods 
that new and special methods of analysis starting 
with a two pound sample of material had to be de- 
vised before we could determine the amount of arsenic 
which was present. Another point in this connec- 
tion is that it takes days and sometimes weeks of 
continuous operation after starting up a new plant 
to wash out the systems and attain standard conditions. 
after which hundreds of tons of material going through 
in a day keep it washed out with a degree of com- 
pletness that no laboratory purification can approach. 
When, however, we begin to juggle with the plant, 
introducing impurities one day and omitting them 
the next, plant tests, just for this reason, frequently 
become less reliable than laboratory tests. It may 
-take a week to overcome the advantage or disadvantage 
of one day’s unusual operation, and my careful study 
of chemical manufacturing would lead me to expect that 
commercial flotation plants such as I have seen, when 
once contaminated by soluble frothing agent, might 
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require weeks of running without frothing agent be- 
fore the benefit of that soluble frothing agent could 
be eliminated. 


(8) 


Se ALUMINUM PIECE SUSPENDED BY % 
PINE THREAD LOWERED TEROUGE 
Tewipienw tO SHOW PLIABILITY Won 
(ER EAD: 

In order to pass the same aluminum piece back and 
forth through the oil-water interface, as we propose 
to do next, it will have to be suspended on threads 
and to satisfy ourselves that these threads are not 
rigid, we lower the aluminum piece through the water 
and show the pliability of the threads and observe 
the way in which they sag or float freely of their 
own buoyancy suspended in the water. 


(9) 


SAME ALUMINUM PIECE LOW ERED 
ecOU neem LAYER ON WATER SHO 
ING ABSENCE OF OIL CARRYING POWER: 


While this shows the inability of the oil-water inter- 
face to support the aluminum piece as did the air 
bubble, it is not by any means as conclusive as other 
experiments that are shown. The lesson of this pic- 
ture is the adherence of oil and the enlarged neck- 
ing off of the oil under any sufficient strain. This 
phenomenon is repeatedly seen elsewhere on a much 
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smaller scale but can here be observed with an en- 
largement and perfection of detail which can no- 
where else be seen. 

We see the disc descend through the interface be- 
tween the upper layer of spindle oil which looks 
very dark because of its yellowness and optical opacity. 
As it meets the interface between the oil above and 
the water below, we have a fine opportunity to ob- 
serve the different oil neck effects. As long as the 
disc is very close (relative to its diameter) to this 
interface, and the walls of the neck are straight, the 
circumference of the neck is practically the same as 
the entire line of attachment all around the disc. The 
weak surface tension of the oil-water interface, there- 
fore, still has the whole circumference of the disc 
as its operating line across which it may exercise its 
lifting power. 

Imagine now that we are looking at an enormous- 
ly magnified picture and a minute mineral particle 
attached to a layer of oil around the bubble; imagine 
that the bubble had changed’ its direction with the 
swirl of the current produced by agitation in the 
pulp. In consequence of this the inertia of the par- 
ticle would make it strain at the oil-water interface 
with its own tendency to continue moving in a 
straight line and not swing off on a curve. Imagine 
sufficient oil to permit the disc (or magnified par- 
ticle) to drag out this interface. This allows the sur- 
face tension which is acting around as well as along, 
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Moemmeck of oil to counteract it (to decrease the 
diameter of this neck) and consequently decrease the 
circumference along which the lifting or sustaining 
force of surface tension can be operative. Since this 
contraction starts it is cumulative in effect. We have, 
therefore, vividly shown in this picture the reason for 
the somewhat sharp limit concerning which Mr. Scott 
inquired on cross examination Wednesday morning 
It will be instantly seen that just as soon as there is 
enough oil to permit a particle to swing away and 
drag with it the oil-water interface, separating it 
from the oil-air interface and producing a neck of oil 
in bulk, that such a neck immediately tends to auto- 
matically reduce its own strength by constricting its 
diameter, thinning down to a point where its low 
surface tension can be exercised over the circumfer- 
ence which rapidly becomes negligible in strength. 
The lowering of this aluminum disc therefore makes 
clear in a way that nothing else in these pictures 
can do, the absence of oil carrying power and the 
reason for its absence, Jhe billowing of the oil layer at 
the surface between the oil and water, with its slow 
movement, indicates the lack of strong surface ten- 
sion to quickly restore a straight surface. This is 
also shown by the way the oil is carried down into 
the water and then the water is carried up into the oil 
as the disc passes back and forth through the inter- 
face. It seems to me we need no better explanation 
of Prof. Taggart’s interesting experiment in which the 


4556 <Afimerals Separation, Limuted, et al., vs. 
William Mason Grosvenor. 


water disc dropped down from the bubble through a 
layer of oil, There is no reason for assuming very 
high viscosity of the interfacial film, particularly in 
view of the low viscosity of the interfacial film which 
was shown with his magnetic spider on the surface 
of water contaminated with oil alone. <A better and 
more rational explanation why the discs are slow 
to return to spherical or globular form is a greatly 
reduced surface tension between the oil and the water 
and the great inertia of the water enclosed by this film 
as compared with the air or gas inside of the water 
bubble filins and with which we unconsciously com- 
pare these little discs of oil. 


(10) 


WEIEN AIK BUBBEES LIPTANG Get Aree 
PARTICUBS EET THINNEST POsSsinra 
OIL LAYER; THEY DROP i ra 
TICUBS. 


Galena Small Aluminuni 
Particle Galena Particle 
2g a iiter Particles 54 mg. 


This same insecurity of the oil attachment, or sup- 
port, for mineral particles entrapped within the oil is 
observed when bubbles carrying mineral particles are 
raised to the surface of water that 1s covered with 
thin film of oil. It may be said (and has been) that 
this showed nothing: because the bubbles burst when 
they met the surface and naturally could not hold the 
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particle. In merely viewing this experiment as pic- 
tures rapidly projected on the screen for the sake of 
continuity, this may seem to be so because we can not 
accurately observe both bubble and particle at the 
same time. The camera has no such limitations. Any 
one who will take these pictures and examine them 
one by one with a magnifying glass will see certain 
evidence that in at least two cases the particle has com- 
pletely left the bubble, and slid down on the oil-water 
interface before the bubble, now modified by its passage 
through the oil, has had time to burst. I know this 1s 
the case in two instances and it appears to be the case 
in all. This will be discussed in detail for each bubble 
as it is described ascending through the surface, and 
is excellent proof of the enormous superiority of pho- 
tographic observations over mere ocular observations 
of an experiment. One picture succeeds another, one- 
sixteenth of a second apart, leaving no doubt as to 
what occurs or the way of its occurrence. 

There is an enormous amount of detailed informa- 
tion as to just what happens, and which happens first, 
to be gained by the painstaking examination of this 
series of photographs at critical. points with a magni- 
fying glass of about 7 power. An ordinary reading 
glass is very convenient, but the Hasting Triplet 7X 
reveals, when applied to these pictures, a wonderful 
amount that would otherwise escape the eye. 

The oil used was spindle oil in the thinnest possible 
layer that I could maintain on the surface of the water 
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in the cell. This being a layer and not a film, was of 
necessity thick enough to be visible, and therefore thick 
enough to evenly cover the surface by the enlargement 
of lenses, covering the droplets, in other words, a few 
hundredths of an inch thick. 

The loads used for the bubbles were respectively a 
galena particle weighing 28 mg., about one-half as 
much as the air bubble would carry. In another case 
(the middle one) a number of small galena particles 
about +0 mesh, were used in the third case a single 
aluminum punching weighing 54 mg. (about one half 
what the air bubble would carry). A yellowish min- 
eral oil of medium viscosity was chosen (the yellowish- 
ness to enable us to distinguish the oil from the water 
in the photographing) an oil of medium viscosity was 
used in order that the surface tension phenomenon 
could be seen without being too long delayed by great 
viscosity of the oil. Jt should be remembered that vis- 
cosity does not imply rigidity and that, therefore, the 
most minute forces will ultimately produce the same 
movement, if restrained only by viscosity, as the large 
forces would produce in a short time. Here again | 
wish to point cut the distinction between the stabilizing 
of a bubble film by the introduction of viscous material 
which retards its breaking, as distinguished from the 
stabilizing of a bubble film by the presence of solid 
material from which the liquid may be generally re- 
moved and leave the bubble structure permanently 
outlined in the remaining solid material. The latter 


is not viscosity and for want of a scientific term to 
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apply to the phenomena which, so far as I am aware, 
had never been produced and requires description, such 
a bubble was called an armor-plated bubble. I have 
seen those bubbles after drying out remain for months. 
In fact, in one instance IT examined a specimen of this 
dry froth in New York a year after it was removed 
from one of the beams in the Miami plant, put in a pill 
box and taken back to the laboratory without any 
special care. The way in which the mineral particles 
were interlocked and fitted into an arch, like the dome 
of a cathedral, and apparently cemented together into 
&@ permanent structure like soft pumice stone, was very 
lmpressive. 

The floating film of otl in the picture appears to be 
much thicker than it really is because the surface of 
the water curves against the side of the vessel. Its 
actual thinness can be observed where it surrounds 
the stem of the bubble holder after they have been 
pushed down through it. It is interesting in this 
picture to see the effect of a quantity of oil sufficient 
to produce a thin layer on the surface and observe in 
what manner it would be fatal to air bubble flotation. 
One by one, the bubble holders are slowly raised to 
carry the bubbles through the oil layer. We see the 
galena particle raised to the surface, touch the oil 
iayer and become invisible owing to the rapid move- 
ment of its fall, just one picture before the bubble is 
destroyed. “This would not be wholly conclusive if we 
did not see other experiments and if we had not seen 
on the afternoon of the 8th, various kinds of mineral 
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particles stripped from the bubble at the oil-water inter- 
face when the upper oil layer was so deep that the bub- 
ble had no opportunity to burst. In the next case of 
small mineral particles we can clearly see in examining 
the films that a portion of the load had completely 
separated from the bubble to hang in the oil film before 
the bubble burst and in the third case the aluminum 
particle may be seen in three successive stages of 
sliding down under the surface of the oil layer while 
the bubble is still in perfect condition. This illustrates 
the relative precision of observation of the moving 
picture camera as compared with even the trained 
observations of an expert like Professor Bancroft who 
testified that the bubbles burst before the particles 
drop. Another advantage is the permanently accurate 
record which these pictures give us. In Wilmington I 
state, with regard to the galena particle, what was my 
observation from seeing the pictures on the screen, 
page 1666, line 20, printed Appeal Record, that the 
galena particle was left with the oil for about one 
fourth of a second after the bubble passed through the 
surface. According to my experience it was entirely 
immaterial whether the bubble burst first or after- 
wards. Dr. Bancroft raised the question and [ find a 
precise record of just what occurred by which J can 
correct his mistaken impression and my own uncer- 
tainty. 

‘Likewise, in the case of fine particles, examination} 
of the individual pictures shows that a few of them 
drop too quickly to be seen except by a nunute change 


Butte & Superior Mining Company. 4501 
William Mason Grosvenor. 


in the pile of particles on the floor of the cell. Some 
of the others are shown to have settled down the oil 
slide before the bubble burst. Presumably those in 
the middle do not decide which way to slide off. After 
the bubble breaks they also move off slowly, seeking 
the lowest point on the oil film and gathering together 
in a clot in which they hang for a few seconds. 

During this temporary suspension of the fine galena 
particles and while they are moving over one another 
within the oi! film and concentrating their load at a 
point, let us observe the aluminum particle slide down 
to the lowest point on the oil film quickly draw the oil- 
water surface down into an oil neck and continue its 
fall almost without interruption to the bottom of the 
Celle | 

Here again individual examination of the pictures 
shows three or four successive stages of the slide down 
the oil film before the bubble bursts. Look quickly now 
to the point where theesmall galena particles were 
suspended. We see them gather themselves together 
drawing the oil-water surface further and further down 
until the critical condition is reached when the surface 
rapidly yields and the mineral particles (unattached to 
ihe ase at the surface. separated from this air By a 
layer of oil) drag away the weak oil-water surface, and 
the mixed oil and mineral is dumped on the bottom in 
a sort of reverse waterspout. This shows us just how 
the oil layer becomes overloaded. It is what was de- 
scribed as overloading or breaking down of the Elmore 
bulk oil process. It shows exactly what happens in all 
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its stages and helps us to understand the weakness and 
unreliability of oil air AWater emulsion whenever the 
amount of foil is Shicent to prevent direct attach- 
ment of the mineral to the bubble. 


(11) 


MINUTE EXCESS OF GOLLY MURERAD IE ROIS 
ING AGENT CAUSES AIR BUBB Eas aee 
DREOPWIETALEIC PARIMGEE. 


Galena Aluminum 
Particle Particle 
3-10 milligrains of oil applied outside bubble. 
Galena Aluminum 
Particle Pantrele 


This experiment shows the effect of an oil globule 
meeting a loaded air bubble carrying a particle weigh- 
ing 25 mg. (about one half of the maximum lift) sus- 
pended on the air bubble, ,the aluminum punching 
weighing 54 mg. is suspended to the air bubble on 
the other side of the cell” A: aminute exceceor soils 
frothing agent in the form of a globule is to be brought 
in contact with each bubble. We shall observe the 
small curved capillary of glass containing oleic acid 
approaching the bubble. The trembling of the hand 
which carries the oiling capillary is clearly seen. We 
shall watch for the flash or change of complexion in 
the bubble when the oil actually makes contact with it, 
as would a small globule of oil stirring around in the 
mass of the ore pulp and meeting a loaded air bubble. 
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This flash indicates the spreading of the Nonomolecular 
film and forming of the maximum stable film around 
the air bubble. Examining the pictures one by one the 
delay between the first flash and the movement of the 
oil globule from the point at which it was deposited, 
may be clearly seen and in my opinion represents the 
appreciable time required for the monomolecular flash 
of oil film six one hundredth millionths of an inch 
thick to gradually increase its thickness up to ten- 
one hundredths of an inch. When it becomes stable 
against the little oil globule and the oil globule becomes 
free to’move abere over the film, we shall then see 
the globule slide down the side of the bubble (as Dr. 
Bancroft stated under the influence of gravity). In 
my opinion this indicates the effect of shifting of the 
film rather than gravity. It shows to a large extent 
the taking up by the film between the mineral and the 
air, of whatever excess oil there is on the bubble sur- 
face. With no mineral attached to the bubble, I have 
many times seen the oil globule linger where it was 
originally put, or slowly rise along the face of the bub- 
ble. I consider this film of oil on the inside of the 
bubble to act something like a pipe. It has a thickness 
of ten one hundred millionths of an inch and is stable 
because of attraction between its own molecules which 
prevents their separating or taking any excess oil from 
globules or lenses. Suppose we regard the globule of 
oil as a large soap bubble and the film as a very small 
soap bubble connected by a pipe to the large one. The 
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high surface tension of the small bubble will make it 
shrink together until its walls touch and the air which 
it contains will be forced into and increase the size of 
the large one. In this case the walls of the small bubble 
may be considered to be: the two absorption films on 
each side of the oil layer and when they have taken 
enough oil to complete them, they have a mutual attrac- 
tion for one another which keeps the oil forced back 
into the relatively large globule having lower surface 
tension because of its relatively greater size. Ji we 
now hang a weight on one side of our smaller soap 
bubbles and thereby overcome its greater surface ten- 
sion, the fluid (air) which fills the big soap bubble 
will be drawn through the connecting pipe into the sniall 
one, because now the surface tension of the big bubble 
is not overcome and may be regarded as being assisted 
by the suction produced when the weight is hung on 
the small bubble. Similarly the mineral particle hang- 
ing in this double’ film tends to drag the outer film or 
absorption layer away from the inney and can not do 
so unless there js an excess of oil to slide in(as oil 
in bulk between, two films of the oil in the film) to 
permit the two adsorption films on each side of the oil 
layer to be separated by oil. There is, however, an 
excess of oil in the globule attached to the side of the 
bubble and this excess turns into a film as fast as the 
dragging away on the mineral particle separates the 
two interfaces of the film in which it is hanging. The 
mechanism of this separation 1s probably in, part, a 
slight flow of oil in bulk between the two afsorption 
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layers, but is chiefly the dragging of the film itself 
toward the place on which the particle is pulling. This 
serves to thicken ef the film at that point into a layer 
by converting the two adsorption films drawn to this 
point into bulk oil between tke, films as fast as the 
globule is capable of converting itself into additional 
film. [ have carried this experiment out many times. 
Always the globule seems to threw off the film in both 
directions above and below itself and, as the film on 
the under side is taken away and converted into bulk 
oil between the particle and the air, the globule is 
drawn downward until what is left of it joins this 
mass of bulk oil. If the globule is extremely small 
the particle does not Jet go until the globule reaches 
the edge of the area under tension. Ii the globule is 
large or if we slowly feed oil to the side of the bubble 
from the capillary, there is no such phenomenon and 
the bottom film appears to thicken into a layer as the 
particle drops off. In this case we shall see the globule 
move down the bubble, see the mineral dropping away 
from one side (approached by the globule) and see it 
finally let go of the bubble. The amount of oleic acid 
used was three tenths of a milligram or about 1% 
of the weight of the particle. The trembling of the 
hand makes it difficult to be sure of the size of the 
globule that is added to the bubble cr even that only 
one slobuie has been added. ‘The inestimable value of 
the photographic record every one sixteenth of a second 
iee@erdoecien Ol CXaininine the pictures with a7 & 


magnification. We can even measure with reasonable 
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accuracy the relative size of the particle and the globule 
and estimate from the size microscopically measuyed 

acd from the specific gravities the figures given abeve 
within about 10%. 

Similar phenomena are observable with the aluminum 
particle. In this case the particle appears to take up 
its oil through the film, as it is practically ready to 
drop off during the fraction of a second that the drop- 
per is seen m actual contact with the bubble. The sharp 
outline of both aluminum and galena particles after 
they have come to rest on the bottom are the best evi- 
dence how little oil was required to strip them from 
the bubble. The accidental shaking of the aluminum 
particle by knocking the holder with the capillary is 
as fme an illustration of direct attachment, as the 
whole picture is of indirect attachment. 

Thus we see how oil acts as a robber of air bubbles, 
slips in between them and the metal particles and 
destroys the powerful direct attachment. 


(12) 


AIR WILL NOT ATTACH TO MINERAL EN- 
VeekOPE DIN O1L. | 


Finely ground mineral particles less than 200 mesh 
(.0029” .005 mg.) are touched with air bubbles in pine 
oil, no lifting whatever. 

We must, however, convince ourselves that air can 
have no attachment whatever for mineral enveloped in 
tangible quantities cf oil, this interpretation of 
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detachment shall be quite conclusive, fo do this beyond 
question, ‘Xe must satisfy ourselves that this is also 
true of fine dust. So we shall sce in this picture minus 
200 mesh galena containing dust of most minute size 
placed on the bottom of the cell filled with pine oil. 
The same experiment has been carried out with other 
oils and other mineral giving exactly the same results. 
The fineness of the dust is illustrated by the smoky 
appearance of the trail left by the forceps as they are 
entered into or withdrawn from the oil. We shall see 
the captive air bubble brought down repeatedly and 
firmly into as close a contact with this pile of dust as 
the surface films of oil on the dust and the bubble will 
permit. In doing this we exactly duplicate the condi- 
tion of oiled mineral held in oil on the surface of an air 
bubble, when excess oil permits thickening of the film 
into a layer. The bubble is withdrawn without the 
faintest trace of attached mineral. 


(13) 


MAGNIFIED VIEW OF CLEAN AIR BUBBLE IN 
PINE Ok NO MINERAL ATTACHED. 


To satisfy myself of the absence of such attached 
mineral, no matter how fine, I have repeatedly exam- 
ined the bubble highly magnified, and show here a 
photograph of the illuminated under-surface of exactly 
the same bubble which you saw in the previous picture, 
taken immediately after it was withdrawn from the 
mineral. There could be nothing more conclusive than 
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this test, of the failure of mineral to remain in contact 
with the air bubble film, when the amount of oil per- 
mits the outer film at the oil-water surface to become 
so far removed from the bubble as to permit the min- 
eral to stay at the oil-water interface and go away 
from the oil-air interface. 


(14) 


DE-OILING OF THE GALENA PARTICLES— 
KEROSENE RAPIDLY REMOVED. THREE 
SIZES SHOWN IN PINE OIL AND WATER. 


6mg. 16mg. 20mg. 

We saw in court on the 8th with what difficulty ex- 
cess of oleic acid was removed from galena by air 
bubbles. We shall here see one of the peculiarities of 
kerosene which may have led to its selection as the 
oil with which to attempt flotation at high ratio of oil 
to minerals. We shall see clearly why excess of kero- 
sene oil on the mineral is less harmful than other oils, 
because the excess 1s more readily eliminated from di- 
rect contact with the bubbles actually lifting the min- 
eral, so that it may become a harmless excess instead 
of remaining a harmful one. For the experiment 
with oleic acid in court the 16 mg. particles was chosen. 
20 mg. have been repeatedly de-oiled from oleic acid 
and lifted, but it takes more time. Here we shall see 
all three particles soaked with kerosene and having a 
considerable excess, placed on the cloth false bottom 
of the same cell and photographed while the air bub- 
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bles were passing over them just as we passed the air 
bubbles over the 16 mg. particle before the court. It 
is really remarkable to note the rapidity, amounting 
almast to suddenness, with which the first few bubbles 
snatch away the excess of kerosene. Kerosene behaves 
more like a liquid mineral than like a flotation oil both 
in its attachment to air and with respect to its inert- 
ness as a frothing agent. It is also peculiar in the 
high surface tension of its interface with water. Con- 
sequently, it requires a relatively large amount of 
kerosene or other mineral oil to bring about the drop- 
ping of mineral from the air bubble and it is possible 
to overload the process with a greater excess of kero- 
sene than other oils, before this excess ceases to be 
merely useless and becomes positively harmful. 

The relative effect of weight of particle is also 
here observed. !t will be observed that 6 mgs. quickly 
become sufficiently clean to lift, that it takes more time 
and many more bubbles to lift the 16 mg. and requires 
still more time and far more bubbles to clean up the 
20 mg. The experiment was carried out in water mod- 
ied with 344% of pine oil and the smaller bubbles 
produced in modified water can be clearly seen in com- 
paring this picture with others I have made using 
only insoluble frothing oils. This difference is beau- 
tifully illustrated by the 20 mg. particle. He requires 
two and sometimes even three bubbles in pine oil water 
before he will lift whereas with oleic acid he takes but 
one larger bubble. 
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MAGNIFIED VIEW OF DE-OILING 6 MG, Pras 
TICLE FROM KREROSENE. THE Rage 
REMOVAE OF OIL I5S CLEARLY 2a 
ENT, AFPER WHICH THE PAR DIG@mse 
LIFTS WITH THE SECOND OR TES 
REE AIR BUBBLE. 


The magnified views were made immediately after 
the view just shown in thg,cell and supplied with oil by 
a dropper as was done before the court on the 8th 
inst. This shows another interesting difference be- 
tween kerosene and some other oils. The kerosene 
does not seem to spread its film over the mineral par- 
ticle as readily. We saw in court how the oleic acid 
placed on one side of the particle affected all sides of 
the particle and continued to do so for hours. The 
kerosene, though it attaches quite readily to the min- 
eral, does not spread. This is probably due to the fact 
that water-kerosene has a much higher surface ten- 
sion than water-oleic (or water-olive, or almost any 
other water-oil surface), and this higher water-oil 
surface tension holds it from spreading. So, these 
particles, having been once deotled and reoiled under 
the water in the cell, are shown to be far more quickly 
cleaned up by the air bubbles than at first. This pic- 
ture shows clearly the cause of something that puz- 
zled me for a long time. When a particle has once 
been deoiled by air and carried to the surface by the 
bubble I thought it should continue to behave that way. 


P. 4570, L. 10, after “‘ the” insert “same cell and liquid. 
The particles were put back in the” 
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It was not till such highly magnified pictures were 
taken that I found the particles falling to the bottom 
with easily visible quantities of oil on them picked up 
at the oily surface and brought down. Another pe- 
culiarity of kerosene can be seen comparing the mag- 
nified pictures of this kerosene with the oleic acid pic- 
tures of the same experiment. Owing to the high oil- 
water surface tension of the kerosene, more oil can be 
present at the junction between the bubble and min- 
eral, without substantially interfering with attach- 
ment. In other words kerosene is peculiarily adapted 
to be present in considerable useless excess before be- 
coming a harmful excess. Better results are obtained 
without the useless excess but it is not quickly injurious 
to attachment. his is seen in the pictures in one 
case when the bubble catches up a particle that still 
has an amount of kerosene that is visible when so 
Jargely magnified. 

Nothing could be more conclusive of the vital and 
eritical effect of necking off of oil, as the cause of 
dropping mineral in air froth flotation, than this cor- 
relation of effects actually obtained with those relative 
physical properties that common sense tells us should 
have such an effect. 
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(20) 

AGITATION OF WATER UNMODIFIED BY A 

MINERAL FROTHING AGENT PRODUCE: 

AIR BUBBLES WHICH COALESCE aie 

AD ee Cie MINERAL FROTHING 

AGENTS PRODUCE SMALL AND PER- 
SISTENT AIR BUBBLES. 


“UNMODIFIED WATER”. 


Having seen the effect of oil as a robber of min- 
erals from the air bubbles, we shall endeavor to get 
some insight ,into,the complex phenomena which the 
process of air, flotation exhibits and which are permit- 
ted to stand clearly forth from obscurity only by the 
climination of oil or by its reduction to the vanishing 
point so far as our senses and its effects of adherane> 
Cie ale econcenncd. 

First we shall see the result of making air bubbles 
in pure or unmodified water and how instantaneously, 
when the agitation is stopped, the powerful surface 
tension films of the bubbles and masses of air draw 
them together, and they rise almost instantly to the 
surface. 

The action of the air bubbles in unmodified water 
is very striking when the individual pictures are ex- 
amined, particularly the magnified view, but this view 
gives us an exceedingly good impression of how great 
the forces must be, and how rapid their action, when all 
ot that air is forced out of the water in such a brief 


space of time. 


, 
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(21) 
MAGNIFIED VIEW OF UNMODIFIED WATER. 


Then we shall observe a magnified view of that ac- 
tion. We shall see what happens to these air bubbles. 
We shall see them rising at a rate reduced to about 
one-tenth of their true magnified rate of movement, 
because our pictures were taken at 120 per second, and 
we now observe them at about 12 per second. We 
shall note that even thus reduced the apparent velocity 
of their rise is great and likewise that, whenever two 
bubbles approach each other closely enough, there is 
a flash too quick for the eye to follow, even though we 
are now seeing it move only one-tenth as rapidly as 
actually occurred. After the flash there is but one bub- 
ble where formerly there were two. Coalescence has 
taken place with the swiftness and violence of an ex: 
plosion. 

I may say these pictures are all illuminated from 
behind, and that is why the bubbles look black. The 
appearance of hollowness is due to the reflection in- 
side of the bubbles themselves (making a sort of light 
spot) in addition to which there are equatorial parts 
of bubbles, which are nearly parallel, so that the leht 
goes through without serious distortion. The spark 
which was used in taking the pictures was located back 
of the cell, and the light was thrown through an op- 
tically clear passage, forming part of the circuit in 
the cell where these bubbles might pass up between 
the illuminating surface and the observing opening. 
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The pictures are running now something like a tenth 
of the speedxeprebabhe at which they were taken, and 
it gives some idea of the riot that was actually going 
on in the bubbles. The currents in many parts of these 
pictures were moving downward at times, when the 
bubbles were trying to move upward, and we get a 
compromise movement. Jn some cases the larger bub- 
bles tend, to fall. 

While the coalescence appears in the pictures to be 
fairly slow, it must be remembered that this is an 
ocular cfreet. The*eye carries over, from tie rarcmer 
approach of the bubbles, the impression that they 
coalesce at the same speed: The proof that this coales- 
ence 1s enormously more rapid than the approach, is 
that we find a number of successive pictures, showing 
the approach, but never (so far have I been able to 
find) two pictures showing actual coalescence going 
on, and that makes the maximum period of coalescence 
1/120 of a second. The actual time of coalescence 
must be far less than 1/120 of a seeond. How very 
much less it really 1s we can conjecture from an oc- 
casional picture that happens to be taken in the actual 
instant of coalescence. Such pictures, although the 
duration of the actual spark of illumination was less 
than 1/25,000 of a second, were not instantaneous 
enough to make the photograph clear. Careful study 
of these pictures, one by one, under the magnifying 
giass, shows the flow lines that always appear in 
ordinary photographs taken of quickly moving objects. 
When we consider that the ordinary photograph is 
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taken in about 1/25,000 of a second, and thatthese pho- 
tographs are taken in something like 1/1000 of that 
time, the inconceivable swiftness with which the sur- 
face tension snaps two bubbles into one is dimly ap- 
preciated and the violent shock that would result to 
metallic particles suspended on the bubbles can well 
be understood. Judging from the flow lines of the 
pictures that we have, the period must be in the neigh- 
borhood of 1/16,000 of a second, as the actual coales- 
cence time. It is difficult to believe that such minute 
action can be violent until we study the pictures in 
detail and see its amazing swiftness, like the flash of 
ame eleetric spark. ‘Among these pictures of coal- 
escence, we find occasional pictures where three bub- 
bles come very close together at the same time; then 
two of these coalesce and almost invariably the third 
(perhaps 1/100,0CO of a second too late for its ap- 
pointment) is thrown entirely out of the sphere of 
attraction by the explosive violence of the coalescence 
between the other two. 

I do not think we can see that clearly in the films 
as they are run but when the pictures are examined 
under a magnifying glass, it can be seen very clearly 
in many cases. 

A further confirmation of the extreme suddenness of 
this explosive coalescence may be obtained from the 
fact that only in about on€case in a hundred where 
coalescence has been observed and studied do we hap- 
pen to get a picture in the actual process of joining. 
The interval between pictures is 1/120 of a second. 
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The duration of each picture is probably about 
1/36,009 of a second, and the law of averages indi- 
cates that the actual duration of these coalescences 
cannot be much more than about 1/12,000 of a 
second. 

The mineral particles suspended on the air bubbles 
in pure water would have about as much chance of 
surviving their attachment as a beetle hanging on 
a stick of exploding dynamite. At last one can appre- 
ciate what is radically wrong with pure water as a 
medium of mineral flotation. 


(22) 
WATER MODIFIED BY OLEIC ACID. 


We shali now see clearly that the presence of a 
frothing agent makes an enormous difference in the 
behavior of air and water. 

We shall now observe the effect of adding a 
minute quantity of oleic acid or mineral frothing agent 
of the first patent in suit. 

Oleic acid has a modifying action that is indicated 
by the formation of smaller bubbles and masses of 
finely divided air, made up of minute bubbles, and 
the masses of air being apparent here that are en- 
tirely lacking in the unmodified water. 


(23) 


MAGNIFIED VIEW OF WATER MODIFIED BY 
OEIC yep: 


We shall observe the magnified effect. There is 
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the appearance at first sight of being slightly out of 
focus, but the larger of the bubbles that appear show 
that the focus is actually accurate, and that the 
cloudiness and haziness is due to minute masses of 
air being carried suspended through the liquid. These 
minute masses of air seem to aggregate themselves 
in groups and clots. The small bubbles hang on to 
the large ones, and are carried up or swept away, and 
are separated. The breaking up into these minute 
masses seems to be at least one of the important func- 
tions of the frothing agent. As we study these 
pictures, over a thousand of them, in the search for 
coalescence, we are forced to conclude that such is the 
case. This coalescence which makes any effective and 
suitable air entrainment difficult or impossible—this 
explosive coalescence which renders futile any effort of 
the mineral particles to adhere to the bubbles in pure 
water is notably absent. Even when large masses 
of air are specially introduced to observe their be- 
havior, we find them first sweeping aside the smaller 
particles of air and then drawing the smaller parti- 
cles into their wake without evidence of coalescence. 
The large masses do not grow in their progress, nor 
is there evidence of violent change of form similar 
to the explosive coalescence in pure water. The small 
bubbles of air gather into groups and masses with- 
out coalescence, and we can easily see how under 
these conditions mineral particles might be caught up 
and given the utmost opportunity to attach themselves 
to slowly growing air bubbles without the slightest 
violence or shock. 
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The amount of coalescence actually occurring is 
even smaller’ than appears in the projected view that 
we have here, because the habit of the eye fails to 
separate the bubbles after they meet. In a very large 
proportion of those cases, so far as I have been able 
to observe them, the bubbles meet and are swept away 
again. They pass around each other, and separate. 
Even then, supposing all the bubbles that appear there 
individually as bubbles shortly coalesce, the enormous 
amount of finely entrained air is clearly apparent. 


(24) 
WATER MODIFIED BY PINE OIL. 


In this case 1-10 of 1% of pine oil is used alone 
showing the same action as when later used with 
kerosene. 

Similar views of the effect of pine oil will show 
that it is closely related to phenol (which we shall 
see later) in its behavior as a frothing agent. These 
pictures were taken in the same general way, in the 
same type of air lift cell as was used for the other 
pictures. 

(25) 
MAGNIFIED VIEW WATER MODIFIED WITH 
PINE OL. 


Clearly shown typical smoky, or forest fire, effect 
like that of oleic acid. 
The magnification in all cases was substantially 
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the same. The magnified pictures of pine,alone, with 
kerosene, and with kerosene and Jones’ Fuel oil (as 
well as of kerosene alone) were taken at much slower 
speed (about 40 pictures per second) and hence do 
not show up quite so well, but are strictly comparable 
among themselves and show the characteristic phe- 
nomena even though the bubbles seem to be rising 
more rapidly because the camera was run more 
slowly when takes/then. 


(26) 
KEROSENE OIL NOT A FROTHING AGENT. 


Water containing first .05%, later 0405. Note 
bubbles rise quickly and cloudiness is due only to 
emulsified oil, not air. 

This confirms the statements so frequently made 
by experts for the defense that kerosene is not a 
frothing agent. More than that, it shows clearly: 
how easy it is to emulsify kerosene and how 
lasting is this emulsion when produced. Such oils 
in a pulp subjected to violent agitation may be ex- 
pected to break away their excess from both mineral 
particles and bubbles without that excess appearing 
on the surface as an oily float. Such emulsified 
oil would be expected to carry along in the pulp. We 
have seen that globules of oil are not readily seized 
upon by air bubbles, and that oil globules may easily 
not attach themselves to mineral particles. It is not 
difficult to comprehend how a relatively large pro- 
portion of the excess of such oil added in flotation 
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might disappear as emulsified oil in the circuit water 
and turn up as oil in the tailing slimes where it had 
been caught and sedimented out in the settling of 
these slimes. 


(27) 
KEROSENE OIL NOT AERATING AGENT BUT 
IS ITSELF EMULSIFIED. 


View of same undisturbed emulsion an hour later 
shows that the cloudiness is not due to air which 
would separate at the surface, but due to oil emulsion. 

The permanence of such an emulsion is here well 
shown by an hour’s standing at complete rest. It 
would require the sedimenting action of alum, clay, 
or other finely divided powder such as gangue slimes, 
to carry down such minute particles of oil. 


(28) 


MAGNIFIED VIEW UNMODIFIED WATER IN 
PRESENCE OF KEROSENE SOME 


05% at first, then 5%. Clearly shows large quick 
coalescing bubbles, proving absence of all modifying 
action. 

This picture, taken just as the preceding magnified 
view of pine oil was taken, clearly establishes the 
statement that so far as concerns modifying the action 
of air and water to form minute bubbles, kerosene is 
wholly inert in the sense of harmless even to the 
amount of 5% on the weight of the water. 
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PINE OL EXCELLENT FROTHING AGENT 
With IGeROSENE OR ALONE. 


First is shown the effect of 1/10 of 1% pine oil 
on the same kerosene emulsion, formation small bub- 
bles on surface or froth, is not prevented by kerosene. 

We may ask whether kerosene has any detrimental 
effect on frothing and the materials themselves vis- 
ibly answer, No. Pine oil was added to the same kero- 
sene emulsion that has been shown and we see that 
agitation now produces an entirely different result. 
When formed the bubbles are slightly more stable 
than with pine oil alone, as would be expected with 
the pseudo viscosity of the film produced by finely 
divided mineral present, or with the true viscosity 
of film, produced by liquid mineral. 


(30) 


MAGNIFIED VIEW OF WATER MODIFIED BY 
Pb Ole IN PRESENCE OF KEROSENE 


Here we see conclusively that the presence of the 
kerosene does not in any way interfere with the 
action of the pine oil in producing the “forest fire 
effect.’ It will be remembered that oleic &s an 
insoluble frothing agent and cresol is a more soluble 
agent and pheno! is a still more soluble agent, and 
each successively give increasingly fine smokes. So, 
for pine oil, we would expect something between oleic 
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and cresol, or phenol, and in fact we find the bubbles 
are. not quite so small as for some of the other froth- 
ing agents. 


(51) 
MAGNIFIED VIEW OF WATER MODIFIED BY 


PURE PINE OIL IN PRESENCE OF isa. 
SENE AND ONES sir One 


Here we have confirmation of the inertness of at 
least one other mineral oil product so far as frothing 
is concerned, in the substantially unchanged behavior 
of the pine oil water. 


(32) 
WATER MODIFIED BY PHENOL. 
Ll 


We sheutd now observe the effect of carbolic acid 
or phenol. 

\Ve shall, after its addition, see-the white smoke 
that takes the place of flashing masses of air bub- 
bles, and when we see the magnified view we shail 
note that the phenol solution produces, if anything, 
even more minute sub-division of the air, and a far 
more smoky effect. 


(33) 


MAGNIFIED VIEW OF WATER MODIFIED BY 
PHO: 


Phenol has a somewhat different appearance from 
the oleic acid, but the general character of the effect, 
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30 far as the aeration of the water is concerned, is 
much like that of oleic, only there is a very great 
improvement in the fineness of subdivision. 

As stated before, I think, when’ we look at these 
pictures, we must remember that the rate of taking, 
che time of exposure, the magnification were the same 
1ere as were used with the water unmodified, so that 
he air bubbles in the unmodified water as seen before 
are comparable in size by accurate measurement on 
he film, with the size of these infinitesimal particles 
of air that constitute the smoke. When this smoke 
s§ examined under a strong glass’ until we magnify 
t to the point of eliminating the picture entirely, and 
setting only the obscuring of detail by the granulation 
9f the photographjc emulsion necessary for a high 
speed = film, eek magnification shows an _ in- 
reased glotting of the air but does not  indi- 
cate in EE ictureSany considerable number of bub- 
sles of visible.size included in the smoke. 

sitemtiutterine efiect there is due to the spark, as 
t jumped from one to another side of the terminals. 
Phe scratches are due to points where the film slightly 
couched the camera, and moving at that -erermeus- 
velocity almost anything would scratch the film. 


(34) 
WATER MODIFIED BY CRESOL. 


We shall see all these general phenomena with 
‘resol. 
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MAGNIFIED VIEW OF WATER MODIFIER 
By CRESOI 


We see nearly the same effect, as was given by 
phenol, when magnified. There are minute differences 
in appearance. The magnification, it will be remem- 
bered, is the same that was used for the unmodified 
water, and all the others, and the time of exposure 
and other things are constant throughout this “mag- 
nified” series.(except for kerosene and fine oil) 

With the cresol the effect 1s, as stated, much the 
same, but there appears to be a coarser granulation of 
smoke. At the same time, there is no practical com- 
parison between the size of the bubbles as seen in 
unmodified water, and the particles as seen here. Some 
of the bubbles have stuck to the glass plate, as seen 
at the top, just to the right of the center, and it will 
be noted that they do not show any very material 
tendency to grow in size. The growth is extremely 
slow, even though they are battered and battered all 
the time by these multitudes of minute particles which 
are passing over them. There could be no_ better 
proof of the absence of coalescence. 


(36) 
WATER MODIFIED BY AMYL ACETATE. 


We shall see in the same cell, as before, the clear 
agitation of the: water unmodified, failing to entrain 
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any material quantity of air and when the amyl 
acetate is added, the smoky effect appears. Also a 
surface froth is seen when the agitation is stopped. 


(37) 


MAGNIFIED VIEW OF WATER MODIFIED BY 
PViVi ACETATE. 


In a similar way we will examine the magnified 
view of water modified by amyl acetate, one of the 
soluble frothing agents characteristic of the second 
patent. This makes a similar smoky appearance of 
air entrained with water very much like that of phenol 
when viewed either with or without magnification, 
either as we see it now or as we saw it in the cell. 
There is nowhere any suggestion of violent coalescence 
of the bubble. Large masses of air were introduced 
again to see their sweeping effect, and it appears pre- 
cisely the same as was seen before. The large bub- 
bles do not apparently grow materially in volume. 


(38) 
WATER MODIFIED BY ACETIC ACID. 


This 1s one of the best modifying agents we have 
and is an exceedingly good mineral frothing agent for 
certain substances. It seems excellently to point the 
lack of justification for calling the process of air 
froth flotation an oil process, for vinegar (4% acetic) 
is in no sense oil. 


4586 <Alinerals Separation, Limited, et al., vs. 
William Mason Grosvenor. 
(39) 


MAGNIFIED VIEW OF WATER MODIFIGS 
BY ACETIC= Nei: 


Shows clearly, the same characteristic subdivision 
of the air that is shown by other soluble frothing 
agents, and greater fineness of division than given 
by the oily frothing agents. 


(40) 


PRACTICAL RESULTS—AIR BUBBIEES ERG 
DUCED IN MODIFIED WATER PICK OUT Wi 
PAGLIC PARTICLES AND REIBGT GANGUR 
PAR ICeeES: 


This is the practical result of the scientific phe- 
noniena we have seen. 

We shall view the practical results of the facts as 
indicated, in a sort of typical schematic ore separa- 
tion, dependent upon the selectivity of air bubbles 
for metal over gangue, in a liquid containing about 
one fourth of one per cent of sulphuric acid and .02 per 
cent’ of cresol. We shall observe the behavior of our 
captive bubbles toward various mineral and gangue 
particles. Side by side on the bottom of the cell 
will be seen a particle of galena, of pyrite, and of 
blende on the one side; while, on the other will be 
seen a particle of quartz, one of feldspar, and one 
On calcite, 

The weights of the non-metallic particles are less 
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than those of the metallic particles. The larger size 
and surface of the non-metallic particles typifying the 
gangue, give the air bubble the better chance for ad- 
hesion, should make the lifting power of the bubbles 
greater, and the surface tension line of application 
after adhesion greater with these non-metallic parti- 
cles which are also of lesser specific gravity and 
should be relatively more easily floated. 

We shall see the air bubbles seize upon the metallic 
particles, one after another, and reject the gangue 
particles one after another. 

We first see the bubble approaching and raising 
the galena particle, and the galena particle then is 
shaken off by a jerk of the bubble holder. The 
air bubble will then repeat the performance in the 
case of the pyrite particle, and finally in the case of 
the blende. 

This illustrates the powerful mineral lifting action 
of the bubble, and also shows clearly the fact that 
the particle, when once attached to the bubble, may 
be swung around and agitated to a truly remarkable 
extent (when the weight of these particles is consid- 
ered) without detaching it. The air bubble will then be 
given an even greater opportunity to attach itself to 
each of the gangue particles. Having just picked up 
the galena pyrite and blende, we try the quartz as 
carefully as possible and fail to secure any lifting. 
The air bubble is carefully and completely ‘brought in 
contact with the particle of quartz, brought clear 
down over tt, and there is scarcely a trace of’ that 
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lingering adhesion; no visible evidence of strong 
attachment; no elongation of the bubble. We then 
proceed to the feldspar with a like result, and then 
to the calcite. The same painstaking care fails to 
secure the lifting of any one of the particles of quartz, 
feldspar or calcite typical of gangue particles. 

It will be noticed that there is no such drawing 
out of the bubble or apparent effort of straining to 
lift, because there is no considerable adhesion. 


(41) 
OIL FROTHS. 


We shall now examine the oil emulsion froth made 
with sufficient quantity of oil to entrap mineral and 
air (and largely magnified) to see whereof it 1s made 
and how it behaves. Although, as has been stated, 
the oil froths appear superficially not unlike air 
froths, we shall see the structure of the oil globules 
each entrapping the mineral particles. They lie the 
one over the other, separated by thin films of water, 
frequently entraining (within the globule itself, or 
between the globules) loosely held bubbles of air, 
which serve to give it an uncertain mass sponginess 
and an uncertain buoyancy. 

This is an oil froth, in which air bubbles are ap- 
parent. It 1s being pressed pps gpited between glass 
plates illuminated from the bottes3, so as to show the 
air, oll and water (the expelled part being chiefly air 
which comes out from between the oil masses) The 
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oil masses continue to hold the mineral, but as the 
air is pressed out by any jar or shaking or any of 
the things which would in practice occur in the sep- 
aration of a froth, the air leaves the oil owing to 
Jack of adhesion of air for oil. Owing to the fact 
that the mineral is enclosed in the oil, and out of 
contact with the air, finally the whole mass breaks 
away and settles. There are a few stray objects going 
back up with oil attached to them, either a bubble 
of air entrapped by a mass of oil, or possibly a bubble 
attached loosely to the outside of an oiled mineral 
granule. An attachment of that character, as has been 
repeatedly observed with the air bubbles which are 
attached to the outside of such oil globules, is loose 
and is easily destroyed by shaking, agitation on 
stirring. 

The mineral held within the globule itself is buoyed 
up partly by the oil and partly by air entrained 
either within the globule or between the globules. 

We have seen how slight an attachment air has for 
oil masses, and we have seen how slight an attach- 
ment air has for mineral particles when covered by 
oil. We have now observed (when this oil froth was 
gently moved), how the air bubbles slip out through 
the masses of oil, and escape, carrying with them re- 
latively little mineral, because the mineral is coated 
with oil, and has no substantial attachment for the air 
bubbles. 
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AIR FROTEHS, 


In contradistinction to the oil froth, we shall see 
the air froth, and observe the different behavior of 
the mineral particles towards the clear masses, which 
are air bubbles. The large dark masses are coated air 
bubbles overlying one another. You can see, on these 
lower bubbles{ for instance this one almost in the center ) 
—that as the movement of the glass plates occurs, it 
seems to be elastic, like a rubber ball, and, being illum- 
inated from the rear, the granulation of the mineral 
over the bubbles ts very clearly observable. They and 
the mineral attached to their surfaceS constitute the 
great bulk of the froth. There are no slippery masses 
of weakly attached oil. We shall see the metallic par- 
ticles fringing the clear openings of air whenever we 
get a chance to look through the bubbles. We shall 
observe, as the froth 1s manipulated between the glass 
plate the buoyancy and power of air froth flotation 
in spite of the severe and repeated manipulations. We 
see how the bubbles move and expand or contract as 
the mass is manipulated, and we shall see them main- 
tain their firm grip on the mineral particles held by 
direct attachment. 

The oil froths and air froths may superficially appear 
not unlike.. Critically examined, they are essentially 
different. The air froths are technical effects incom- 
parably supertor and radically different, both in prac- 
tical result and in underlying principles. 


\ 
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Some of the mineral can, of course, be detached 
from the air bubbles. It falls, as mineral always will 
fall, from any froth, when severely manipulated, but 
the froth, as a froth, remains floating. 

A severe manipulation is used in this case, very 
much more severe than was used before with the oil 
froth. When the air comes back up, there are lines 
of mineral particles picked up and brought .up with 
air bubbles. You see here (indicating) the mineral 
particles drawn up. Those masses coming in are air 
bubbles carrying on the under surface here (indicat- 
ing) the attached mineral, and it is a clear illustra- 
tion of the difference in behavior of the two froths 
in all operations to which they are likely to be com- 
mercially subiected. The oil froths hold the mineral 
in the oil, and subject to all the weaknesses of at- 
tachment of oil with respect to air. The air froth holds 
the mineral tightly attached to the surface of the air 
bubble itself, and, if circumstances permit, these air 
bubbles are capable of building up a froth structure. 
If circumstances are not such as to permit the build- 
ing up of heavy, enormously mineralized froth struc- 
ture, the result will be that the bubbles will go ahead 
and carry the mineral, will perform their function 
and carry out the characteristic process of air froths. 
Some of the superficial phenomena may be disguised, 
but when we examine how they behave in detail, there 
is that characteristic bubble action. 
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Q. 374. Dy. Sadtler in his testimony made a briet 
reference to patent No. 793,808, issued to Sulman and 
Picard in July, 1905, which appears at page 724 of 
the record for the defendant in the Plyde casey 
quoted from page 1, lines 65 to 79 as a description of 
gaseous flotation. What have you to say as to the 
kind of gaseous flotation which was described in this 
Watemt /9o,00s, 

A. The kind of gaseous flotation described in this 
patent is the attachment of the gaseous bubble to such 
oil moistened mineral so that the bubble carries the 
mineral up to the surface of the water. ‘There the 
bubble bursts One of two things happens to the min- 
eral: It either sinks or floats on the surface of the 
water, just like the greased needle does, which is gen- 
erally termed “skin flotation.” There is in this patent 
no disclosure of any froth whatever. The froth could 
not possibly be obtained without the employment of 
gaseous bubbles. The specification in line 93, page 1, 
says: “It is therefore unnecessary in some instances 
to employ gaseous bubbles to effect flotation.” The 
three examples of the patent illustrated in the draw- 
ing also result in the flotation of mineral by the skin 
flotation process. 

©. 375. You have at times used the expression 
“surface tension flotation.” What is the meaning 
of that in the art? 

A. That has the same meaning as the skin flota- 
tion term. 

Q. 376. Then I believe there is a term sometimes 
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used in this case, “film flotation.” Is or is not that 
descriptive of the skin flotation? 

A. Yes, that 1s a synonym. 

Q. 377. Are you familiar with patent No. 962,678? 

ewes, f am. 

Q. 378. By what name is that patent usually known? 

A. The solution patent. 

Q. 379. Dr. Sadtler has testified that this patent, 
discloses a process of concentrating ores which consists 
in mixing the powdered ore with water containing in 
solution a small quantity of a mineral fqything agent, 
and agitating the mixture to form a froth and sep- 
arating the froth. Are you in agreement with Dr. 
Sadtler in that answer? 

om es. | sain. 

QO. 380. What is the specific soluble frothing agent 
disclosed in this patent 962,678? 

A. Amyl acetate is the soluble frothing agent men- 
tioned. * 

QO. 381. Is phenol mentioned as one of the soluble 
frothing agents? 

A. Yes, phenol and its homologues, benzoic, val- 
erianic and lactic acids; acetones and other ketones, 
such as camphor. 

Q. 382. Are you ready to carry out an experiment 
in accordance with the disclosures of this patent? 

A. Yes. 

QO. 383. And will you first follow the specific dis- 
closures of the patent, using amyl acetate? 

A. If you wish. 
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QO. 384. Describe the experiment that you are about 
to do. 

MR. KREMER: We objéct to this for the reasam 
that it 1s incompetent, irrelevant and immaterial for 
any purpose whatsoever. We object to the experiment 
or any further testimony with reference to this patent. 
It tends to prove no issue in the case. J] don’t under- 
stand the purpose of it. The witness was asked if 
he agreed with Dr. Sadtler; that Dr. Sadtler mentioned 
the patent, and he said “Yes.” ‘There is no contro- 
versy. May I inquire the purpose, Mr. Williams? 

MR WILLIAMS: Yes. The explanation of the 
operations that have been carried on by the defendant 
and others with the employment of large quantities 
of inert oils is partly to be found in the fact that in 
all of these operations a soluble frothing agent is em- 
ployed. The soiuble frothing agents exercise a pecu- 
liar co-operation with the inert oil. We have exhibited 
the interior structure, you might say, of the kind of 
bubble-forming operation which characterizes the solu- 
ble frothing agents, and we propose now to show the 
operation of the soluble frothing agents so that your 
honor may understand. We deem it to be important, 
by way of explanation of these operations alleged to 
represent the prior art, and in fact involving the pro- 
cess of the patent in suit and something else, and 
we propose to show, as far as possible, what that 
something else is. 

MR. KREMER: On the statenient of counsel we 
renew our objection, adding the additional objection 
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that there is absolutely nothing that has. been testi- 
fied to with reference to the existence of a soluble 
frothing agent in the prior art, and that there 1s 
nothing in the patent in suit which would justify the 
introduction of any such testimony. That is the sul 
ject matter of another suit recently filed in this court, 
and has no place in this trial. [t does not tend to 
prove anything. There 1s no limitiaton in the patent 
in suit upon the use of anything other than the reagents 
specified in that patent and within the quantities that 
are specified. 

MR. WILLIAMS: Just briefly. The defendant 
has introduced into this case experiments with froth- 
ing agents in solution. Every large scale operation 
carried on under any working conditions has been 
characterized by the presence of those soluble frothing 
agents, and the defendant having brought it in, we 
wish to explain it. Of course the question as to 
whether or not the defendant is infringing that patent 
is entirely excluded from this suit. We do not 1in- 
tend to go into that and we have not gone into it. 

THE COURT: Has it appeared to the court that 
these experiments of the defendant, or their work- 
ing operations, have been, as you now Say, conducted 
with soluble frothing agents, or is that something the 
court is to take judicial notice of? 

MR. WILLIAMS: I think it has quite well ap- 
peared that phenol, which is present in all wood tars 
and coal tars, has been used in these experiments, and 
the witnesses for the defendant have admitted that 
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phenol has been present in these wood tars and coal 
tars that they have used. A witness for the defend- 
ant has admitted that pine oil is partly soluble, and 
these experiments or these operations are all char- 
acterized by the presence of either creosote, wood tar, 
coal tar or pine oil, so that it has appeared that all 
these operations involve the use of frothing agents in 
solution, or soluble frothing agents. 

Prof. Bancroft, I] might say, also did experiments 
with acetic acid and alcohol, illustrating this opera- 
tion with soluble frothing agents. It seems to nie the 
condition of the record is such that your honor has 
been informed and that the defendant has injected the 
soluble frothing agents into the case. 

MR. KREMER: If it is not disputed, as you seem 
to say, what -1s the relevancy of this testimony? 

MR. WILLIAMS: We wish to explain the action 
of soluble frothing agents. 

MR. KREMER: If that ts not in dispute—Certainly 
by your own statement you admit that there is nothing 
in dispute. 

THE COURT: Is it a question in this case some= 
where whether oil in amounts above 1% is or is not 
an infringement of the patent? Is that question like- 
ly to arise and is it likely to be a contention that it is, 
and that amounts of oil above one per cent are to be 
accounted for on the theory of inert oil and some 
soluble frothing agents? If so, perhaps this is ad- 
missible. However, if there have hee ‘experimenuas 
and there have been with alcohol at least, I will allow 
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this experiment to be made, and if it be entitled to 
no consideration, the court will give it none in making 
up its decision. The objection will be overruled. 

Defendant excepted. 

MR. WILLIAMS: For the purpose of abbreviat- 
ing the experiment I will ask you to perform the ex- 
periment with phenol? 

A. Yes, that can be done. 

i 385. And will you describe what you will do 
with phenol, that is a specific thing that the experi- 
ment testified to by the defendant have used. 

Pe i shall take 2000 c.c. of water at about 40° C., 
dissolve in that 1.87 c.c. of phenol, making .1 per 
cent of phenol in the solution, add to that 4.5 c.c. 
of sulphuric acid. After a short agitation to mix the 
material, I shall put in 400 gms. of Broken Hill tail- 
ings crushed to 100 mesh and agitate for five minutes 
at about 850 r. p. m. 

Q. 386. And as to the result so far as you will 
see it in the Gabbett, will that or will that not be sub- 
stantially the same as of amyl acetate, the specific 
disclosure in this patent? 

A. It will be substantially the same. 

MR. WILLIAMS: I would like your honor to ob- 
serve the operation of the Gabbett with nothing but 
pure water in it. If your honor will look down you 
will see that the vortex opens down to the very bot- 
tom of the vessel, and vou now see the bubbles such as 
pure water produces, the large bubbles that coalesce 
and break, unmodified water bubbles. 
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THE WITNESS: I have now added the sulphuneé 
acid. 

QO. 387. Is there any difierence in the bubble atom 
mation as a result of the addition of the sulphuric 
acid? 

A. No, it ts just the same. 

Q. 388. Is sulphuric acid a mineral frothing agent? 

A No, it isnot, 

Q. 389. Now, please state what you are about 
to add? 

A. J am about to add now 1.87 cc. of melted 
phenol. 

MR. WILLIAMS: I will ask your honor to observe 
the immediate change in the bubble formation from 
the addition of the soluble frothing agent, the differ- 
ent appearance of the bubbles and the clouded effect. 

THE WITNESS: I now add 400 gms. Broken 
Hill tailings crushed through 100 mesh. 

Q. 390. MR. KREMER: What is the degree of 
agitation? 

A. Now, about 850 r. p. m. 

Q. 391. MR. KREMER: What was it before you 
put in the phenol? 

A. About 600. 

QO. 392. MR. KREMER: Why did you increase it? 

A. The lower speed was merely to make the solu- 
tion of the phenol effective. That doesn’t require any 
powerful agitation. a 

QO. 393. MR. WILLIAMS: Have you cheekea 
up the number of revolutions, Mr. Higgins? 
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A. Yes. The motor is running about 80 r. p. m. 
too many, and that will make about 70 revolutions 
too many in the cone, makes probably about 900. 1 
think we might stop at the end of four minutes so as 
fgmtake off the effect of the extra speed. 


O. 394. What was.the actual time of agitation? 


A. Four minutes and a quarter. 

Q. 395. Now, what you have obtained as a result of 
this operation? 

A. About an inch and a half or inch and three- 
quarters of good froth, and very clean tailings. There 
is two inches of froth. 

MR. WILLIAMS: Will your honor observe the 
tailings? They are settling now. 

©. 396. Now, will you remove the froth so that 
it can be separated and assayed? 

im. Yes. 

Omso7) TH COURT. Whiat is the ordinary 
name for phenol, carbolic acid? 

A. Carbolic acid. 

Q. 398. What sort of a material is phenol? 

A. Phenol is a crystalized solid which melts at 
about 104° F., just a little higher than the tempera- 
ture of the body. It dissolves to the extent of about 
6 per cent in water, and the addition of a little water 
to the phenol makes it into a liquid. The material 
which we use was made liquid by melting it, that is 
by raging the temperature above 104° F. When it is 
dissolved in water in the proportion given in the patent 
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and even less, it makes an excellent mineral frothing 
agent. 

Q. 399. What is your experience in the use of phenol 
as to whether or not an excess of phenol above the 
minimum required for mineral froth production but 
below the point at which it will not dissolve, effects 
the mineral frothing operation? 


A. There is no difference whatever in the result 
or in the way in which the results occur; that is to 
say it does not happen any quicker or any slower. 


Q. 400. The phenol when used in soluble proportions 
is it or is it not precipitated upon the metallic particles 
in the operation? 

A. No, the phenol is found in the solution, not on 
the particles. 

©. 401. At the conclusion of the operation you did 
not find the phenol on the particle? 

A. No, only such phenol as is in the water that is 
contaminating the particle. 

QO. 402. So that the solution still contains the phenol? 

A. The solution still contains the phenol and may 
be used over and over again. 

Q. 403. And in that respect how does it compare 
with the insoluble oi] frothing agent? Where do you 
find that at the end of the operation? 

A. That oil is found at the end of the operation 
on the concentrate chiefly. A very small portion may 
be found in the tailings, but the water is particularly 
free from it and is no longer useful as a frothing agent. 
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That makes a big contrast in the solution patent where 
the frothing agent remains in the solution and the solu- 


tion can be used over again usefully. 


Q. 404. Now, when you empioy an oil or insoluble 
frothing agent, are there any conditions under which 
the gangue uses oil or consumes oil? 


A. Oh, yes. It depends a good deal on the nature 
of the gangue and on the nature of the reagent that 
was put in to keep the oil off the gangue. The use 
of sulphuric acid is specifically for the purpose of pre- 
venting the oil from attaching itself to the gangue, 
and if insufficient is used of course some of the oil 
becomes wasted in this way. | 

©. 405. What is the effect of a clay gangue? 

A. It is very difficult to prevent clay from absorb- 
ing oil. Frequently the presence of the acid is insuf- 
ficient, unless the acid happens to be in very strong 
solution. 

Q. 406. When oil is absorbed by the clay or other 
gangue, has it any further utility in the process? 

Pe voue whatever, im that condition it is alpse- 
lutely useless. 

©. 407. What has been your experience with kero- 
sene as a mineral frothing agent? 

A. Kerosene is not a mineral frothing agent. 

QO. 408. Are you ready to show that by experiment? 

ees: 

@. 409. Describe the experiment that you are about 
to do. 
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A. J shall take 250 c.c. of water at about 407m 
and add to that 60 ems. of Butte & Superior ore handed 
to us by Mr. Dosenbaciy on the 25th oi April lOve 
of sulpliurice acid, being 8 ibs. to the ton of ore; alg 
15 c.c. of copper sulphate solution, which we obtained 
from the Butte & Superior plant on the 29th of Ajmer 
| shail agitate that for halt a minute, then we will add 
thereto .075 c.c. of kerosene, which is 2 lbs. to the 
ton, and agitate the muxture for two minutes, and it 
will be seen that there is no froth. 

©. 410. What is the apparatus in which vou will 
Gary on tie experiment = 

A. <A bar mtxer similar to the bar mixer used by 
Mr. Philips. The agitator in this bar mixer runs 
practically the same speed as his did, which is be- 
tween nine and ten thousand revolutions a minute. 

O. 411. Did you make that determination with Mr. 
Phillips’ bar mixer? 

A. Jf measured that one at 9500, and this one about 
9800. 

MR. WILLIAMS: Mr. Phillips was a little wrong 
in his estimate. 

Q. 412. Can you give me some idea of the peri- 
pheral speed of the agitator in the bar mixer? 

A. It is about 1800 peripheral feet per minute. 

QO. 413. What are you putting in now, Mr. Hig- 
gins? ‘ 

A. The kerosene. 

Q. 414. What kind of kerosene is it? 

A. Jt is kerosene that we bought here at one of 
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Iitey s stores in Butte. | took the specific gravity 
of the kerosene at .82. 
(Jexperiment performed. ) 

Q. 415. Now how long was the agitation done? 

A. Two minutes. 

QO. 416. And what is the result? 

Fee Eevenyiniio is) stnken; there are two or tinece= 
bubbles on the surface—three—four J] see. This is two 
pounds to the ton, or one-tenth of one per cent of oil. 
Now, we will add to that two pounds to the ton of 
pine oil, which is .07 c.c., and re-agitate two minutes. 

Q. 417. Is that the settlement of the slimes? 

A. Yes, that is the slime settling. 

Q. +18. Is there enough kerosene there to show as 
a layer? 

A. No. 

(Re-agitation performed.) 

Q. 419. Now, what have you produced as the re- 
sult of adding one-tenth of one per cent of pine oil 
and re-agitating for two munutes? 

A. A mineral-laden froth floating on the surface 
of the pulp, and a fairly clean tailing sunk to the bot- 
toni. 

QO. 420. BY THE COURT: Would it have been 
any different without the kerosene? 

A. Possibly it night be a little less. The coarser 
material has a tendency to fall out in the absence of 
sufficient oil- to keep it there. We could get the 
same result with about four pounds of pine oil. 
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Q. 421. BY MR. SCOTT: You mean thatuti 
kerosene helps to keep the mineral from falling out of 
the froth? 

Ae Aes: | 

Q. 422. MR. WILLIAMS: Does the kerosene 
assist in the froth formation? 

A. In small quantities it stabilizes the froth and 
prevents what we call showering, that is, the drop- 
pring out of the coarser particles from the froth. 

Q. 423. State whether or not a mixture of kero- 
sene and Jones’ oil is an efficient froth froducer. 

A. It is not, and I would like to show a similar 
experiment, showing that the Jones’ mixture with kero- 
sene does not make a froth, while the addition of pine 
oil brings up the froth. 


Q. 424. Describe the experiment that you are about 
to do. 


A. JI shall take, as before, 250 c.c. of water at 40° 
CeG0 cms or Duttcns: Superior ore handed to us 
by Mr. Dosenbach on the Z25tly of April; Viomeemon 
sulphuric acid; .15 c.c of copper sulphate solution we 
obtained from the Butte & Superior plant. To that I 
shall add .61 c.c. of Jones’ heavy mineral flotation oil, 
purchased by us from the Jones Company in St. Louis, 
mixed with Mineral Separation kerosene that we pur- 
chased from Lutey’s in the ratio of 70 gms. of Jones’ 
oil to 12 gms. of kerosene. The specific gravity of 
the mixture is .88. The pulp will be agitated for four 
minutes and the result observed. 
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Q. 425. What do you mean when you said “Min- 


eral Separation” kerosene? 


A. Well, just as a distinction from anything that 
was given to us by the other side. 


Q. 426. And this you purchased where? 

Awe ext (etey s store. | 

Q. 427. MR. SCOTT: I would like to have you 
look at the settlings of the gangue in this jar, and ask 
you if that isn’t comparatively—and ask you if in that 
comparatively quick and well defined settlement you 
find evidence of a clay gangue you have spoken of? 

A. That heavy clayey gangue is rapidly settling 
due to the flocculation by absorption of oil. That is 
a very common occurrence and is well recognized by 
metallurgists who have anything to do with this kind 
of operation. , 

©. 428. You mean the oil is a usual flocculator? 
Is it used for that purpose? 

A. No, I don’t think so, not used purposely for 
flocculating clay slimes. Of course, clay rapidly absorbs 
oil, and it is well known that such occurs, and large 
deposits are found with solidified clay with the oil 
absorbed, known as oily shales and that kind of thing. 

©. 429. How would you describe the condition of 
the tailing here, consolidated or colloid? 

A. I am not an authority on colloids. As for be- 
ing colloids, my understanding of a colloid is that it 
is so near the solution it don’t settle like that, although 
I do not pretend to be an authority on colloids. 
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QO. 430. MR. WILLIAMS: What is actually taking 
place in this jar now? 

Ay settlenvent of the shinies. 

Q. 451. A settlement under what condition? 

A. The flocculated slime is settling through a very 
small quantity of slime that is. not flocculated. The 
unflocculated slime renders the prater slightly opaque, 
whereas the flocculated slime is coming down in a 
heavy layer. 

©. 432. So that it almost looks as though it were 
solid sand up to the point where it is going down you 
mean? 

A. Yes. That condition can be brought about by 
the addition of various things to the ore. 

©. 433. MR. SCOTT: Isnt it a tact, Mars ie 
gins, that if you simply stirred this pulp without any 
oil at all but simply with the same sulphide acid—you 
have sulphuric acid in there? 

ia” Wes. 

Q. 434. Wouldn't those tailings settle just as quickly 
as they have settled? 

A. Not quite so quickly, i my opinion. [| should 
like to observe that this ore was handed to us by Nir. 
Dosenbach to repeat Mr. Phillip’s experiment with, and 
is extremely unusual in the fact that it contains alkali 
which is soluble in water. In my opinion the presence 
of that alkali would have a tendency to increase that 
flocculation and render it more rapidly settling. The 
ore that you gave us in March, 1912, or 13 does not 


contain any alkali soluble in water, neither does the 
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ore which we received here in March, 1917. The rea- 
fen @ used that particular ore was that | ani mot sat- 
‘efied that the ore we received here in March, 1917. 
-epresents the ore that is being treated in the plant, 
whereas it is fair to gssume that as they used it in 
their experiments that, 1s very natural that we needn't 


suspect it. 


@435. MIR. SCOTT: Is it usual, Mr. Higgins, to 
get ore running identically the same in analysis, day 
after day, month after month, and year after year, 


from any mine? 


A. It is quite unusual, but on the other hand it is 
something new to me to find ore coming out of the 
mine with alkali in it. 

Q. 436. Have you made an acid or alkali determina- 
tion of this ore? 

A. Lonly have determined the presence of the alkali; 
J have not determined the quantity. 

QO. 437. Used litmus paper? 

A. No. Mixing the ore with water, distilled water, 
and then treated that with phenol phthalein, which gives 
a deep red color in the presence of alkali. 

Q. 438. Isn’t it a fact that you get an acid or alka- 
line reaction of almost any ore with a delicate test of 
that kind? 

A. No, the same water shows deep blue to litmus, 
neutral litmus, which also is an indication for alkali, 
and it is not my experience that ores do contain natur- 
ally alkali material. 
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O. 439. MR. SCOTT: Isthateicid iow ? 

A. No, it is neutral. 

MR. KENYON: It is stipulated that the several 
instruments in writing referred to in the supplemental 
bill of complaint in paragraph 3 thereof, and copies of 
which are annexed to said supplemental bill of com- 
plaint as Exhibit “A” and Exhibit “B” were executed 
and delivered as there alleged, and that said contracts 
were fully executed as there alleged, and particularly 
at the timeSalleged in said paragraph 3. 

MR. KREMER: That ts satisfactory. 

THE COURT: The record may show. 

MR. KREMER: That is all subject to the one ob- 
jection to the supplemental bill, as to its general com- 
petency. There is a general objection interposed there 
and we do not want to waive that cbjection. 

O. 440. MR. WILULLAMS: Mr. Higeins, syle 
you described the ore that you are going to use in 
this experiment, you did not tell us what it was given 
to you as. Was it or was it not the same ore that 
was used in Mr. Phillips’ experiment? 

A. That is what I understood. That is what I 
asked for from Mr. Dit teulea a and I understood we 
got it. 

©. 441. That is not the same specimen that was 
given to you at that time? 

A. No, we used that. 

QO. 442. But a larger specimen that you asked Mr. 
Dosenbach to give you and of the same ore? Is that 
right. 
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fe Yes. 

Q. 443. That Mr. Phillips used in his kerosene 
froth? 

Be Wes. 

Q. 444. Have you told us the proportion of oil to 
ore in this experiment that you are about to carry on? 

A. No. That is 82 per cent of 22 pounds to the 
ton. Later we shall add the balance of the 22 pounds 
which will be 18 per cent of 22 pounds, of pine oil. 

THE COURT: What is this 22 pounds? 

A. I am going to make a total of 22 pounds of oil 
to finish with. First we shall add the Jones and kero- 
sene proportion, which is 82 per cent of the 22 pounds 
and then afterwards, when we have agitated it first, 
we shall add the balance of that 22 pounds in the form 
of a pine oil. 

O. 445. MR. WILLIAMS: And then when you 
have added the pine oi! what will you have, what mix- 
mire? 

A. A mixture of 70 per cent Jones’ oil, 12 per cent 
of kerosene and about 18 per cent of pine oil. 

Q. 446. And that mixture will be used in the pro- 
portion of how many pounds tga the ton? 


A. Twenty-two pounds to the ton. 


Q. 447. And is that defendant’s mixture as testified 
Touhiene ¢ 


A. If there is any difference it is possibly in the 
Jones’ oil. Jones’ oil has got so many names that I 
don’t really know which one they used when they say 
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Qovrs av thal 
“fuel oil,” so that I have taken one from you onawhet 


I know exactly what it is. 


Q. 448. Did you examine the specimens of kerosene 
oil that you obtained from the defendant? 


EX Vics, lachich 

Q. 449. What did you find in them? 

A. I found in the sample of kerosene that was used 
by Mr. Phillips some soluble frothing agent. 

QO. 450. And what did you find in the large specimen 
from the plant that you received? 

A. [examined that also and a soluble frothing agent 
was in it. As I remember, Mr. Dosenbach said there 
was no great care exercised as to what tank they put 
the oil in. That is what I understood him to say. 

QO. 451. And what would be your explanation of the 
presence of a soluble frothing agent in the kerosene? 

A. The presence of some pine oil, as it got into the 
kerosene. It was probably left in the tank, perhaps 
only a little in the bottom of the tank when the kerosene 
had been emptied into it. 

Q. 452. Mr. Higgins, when Mr. Phillips carried on 
his experiments, he operated the bar mixer so that it 
was revolving when it entered the pulp, and was also 
-evolving when it left the pulp. Have you repeated 
that part of his operation? 

A. Yes, I have. I find that the difference in the 
peration does not make a great deal of difference in 
the results, although there is some advantage in draw 


ing :t out, except for the splashing. The fretn ts 


{ 
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ikely to he semewhat coarser on the surface when vou 
lraw the revolving mixer through the liquid. 

Q. 453. Now, in vour experiments, have you dane 
inything of that kind? What do you do? 

A. I prefer to leave the agitator in position and stop 
t by breaking the current. 

QO. 454. And in your experiments do you start the 
igitator in motion when it is in position and keep it 
here during the operation and stop it while it is there? 

A. Yes, I do. 

©. 455. And do you or do you not regard that as 
he best representation of the proper operation? 

A. In my opinion that is the best way to do it. 

QO. 456. MR. SCOTT: That is settling just as quick 
vithout the oi! as the other did with the oil. Isn’t it? 

A Yes: there isnot amiuch difference in the rate ef 
ettling, but | think I have stated that that is due to 
his alkali. 

Q. 457. The mysterious alkali? 

A. It is not mysterious, in my opinion. 

uc 06 (Experiment performed. ) 

Q. 458.,, About how many pounds of oil to the ton 
»f ore were present in the operation which vou are now 
‘onducting ? 

A. It is about 18 pounds of a mixture of Jones and 
serosene oil. 

QO. 459. And when you repeat the operation and add 
xine oil, about how many pounds per ton will you add 
of pine oil? 
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A. About four pounds to the ton, making a total 
of twenty-two pounds. 


©. 460. Now, what is the result of the four-minute 
agitation ° 

A. There are a few bubbles on the surface of the 
pulp carrying mineral, but there is no thickness of froth 
there. The general result seems to be a film of mineral 
floating on the surface, carrying a few bubbles. 

Q. 461. As a metallurgical result has that any value? 

A. None whatever. 

THE COURT: Is this a repetition of one of those 
experiments performed by the defendant ? 

MR. WILLIAMS: Yes sir, it is a repetition of de- 
fendant’s operation without the actual frothing oil. 
Now, we have transmitted light through it and your 
honor can see that the film is very thin, practically of 
no value. 

Q. 462. MR. WILLIAMS: Now, what are you 
going to do? 

A. I am going to add to that .13 cc. of pine oil 
which will be about four pounds to the ton, and re- 
agitate for another two minutes. 

(Experiment performed. ) 

Q. 463. What is the result of the addition of four 
pounds of pine oil and the reagitation? 

A. That has brought up to the surface of the pulp, 
a heavily mineralized froth, which appears to be rather 
denser than in the case of the kerosene and pine oil 
alone, the previous experiment. 
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Q. 464. That is to say, comparing this experiment 
ith the kerosene with fuel oil and pine oil with the 
her experiment with kerosene and pine oi] alone you 
ad this froth— 

A. More compact. | 

Q. 465. And how about the recovery as indicated 
‘the appearance? 

A. I think it is a little less, but there 1s not any 
aterial difference. 

Q. 466. Is it or is it not a good recovery. 

A. It seems to be a very good result as far as the 
covery is concerned. 

QO. 467. MR. SCOTT: Will you describe the under 
rt of the froth, its appearance as to stability and so 
, Its general characteristics throughout ? 

A. The froth 1s, as | said before, more compact as 
mpared with the last experiment. It does not show 
y free oil, although one can detect the smell of the 
[in the concentrate. It does not grease the hand in 
uching it. The undersurface of the froth shows an 
pearance which we usually ascribe to the presence 
too much oil of some kind or another. 

©. 468. Is this the condition that would prevail in 
e first cell of the machine where over 1 per cent of 
| was being used, the same quantity that is used here, 
| pounds ? 

A. What kind of machine? 

Q. 469. The Janney machine, in your experience? 
A. Well, I think there would be a little difference, 
pending a great deal on the operations and the dif- 
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ferent conditions you have got there. J] think if you 
will allow the machine to overflow before the mixture 
has got so thoroughly agitated as it seems to have been 
here, that you would have a little more free oil, and 
that might show on touching it with the hand—you 
might find some free oil there. 

Q. 470. Is this what you call an agitation froth, or 
air froth, whatever expression you use? 

A. In my opimion that is an air froth. 

©. 471. How much oil was used—22 pounds to the 
ton? 

A. Twenty-two pounds to the ton. 

Q. 472. If that was made entirely with pine oil, 22 
pounds per ton, would it still be an air froth? 

A. I think J could tell you better if I saw it. 

Q. 473. You saw a test of it the other day, the result 
of the operation that was carried out, the experiment? 

A. Well, one has always to consider the operation 
and the result together. 

Q. 474. Did you ever try 22 pounds of pine oil or 
ouge ll jase cece 

A. No, I have not. ¥ 

Q. 475. Did you ever try over 1 per cent of any oil 
other than this that you have before us? 

eo Oliveyes: 

Q. 476. What other one? 

A. Particularly oleic acid and cottonseed oil. 

Q. 477. Yes, I remember the cottonseed. Was that 
an air froth, an agitation froth? 

A. When we got up to 3.6% of cottonseed oil on 
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he Butte & Superior ore, we did not get any froth 
ie all. 


Q. 478. How about the Elm Orlu ree 


A. | haven’t tried it at all. 

QO. 479. Didn't you try that? 

i Oh, you inean that test at the Butte Reduction 
Works. There there was some froth, yes. 

Q. 480. You testified about that in the Hyde case? 

Ee Yes. 

QO. 480%. You got what you called the typical 
‘roth, didn’t you, with cottonseed? 

pe ledont think described it that way. As faneas 
ny memory serves me, | said at a distance of several 
eet I could not distinguish the difference. 

Oncol, BY MK. WALLIAMS: Mr. Higgins vend 
rou attempt to repeat the experiment made in court by 
Ir. Phillips, wherein he used kerosene in the propor- 
ion of 25% of oil to the ore? 

A. Yes, | did. I took the material which was sup- 
lied to us as samples of the materials used, and went 
o the laboratory with the machine which we borrowed 
rom them. 

Q. 482. The same machine that he used? 

A. The same machine that he used, and made a 
est. With their materials J got the same results that 
Mr. Phillips got. On attempting to repeat that with 
he ore that we had been supplied with— 

Q. 483. When? 

A. During that day, Mr. Phillip's test. 
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Q. 484. And in response to a request for what 


a 
further quantity? 

A. This was the first quantity of ore we received. 
Mr. Dosenbach handed me the balance of the sample 
which was used in those tests, and there was sufficient 
there for two or three experiments. On attempting to 
repeat that operation with the kerosene we had in the 
laboratory, I found that we could not obtain any froth 
worth speaking of. There was no floating stuff on the 
surface of the water more than 3/16 of an imeh eee 
that I requested a further sampie of the same kind of 
ore, and made a great number of experiments to find 
out in what way I differed from the test in getting this 
result. [I had sent from San Francisco a sample of 
kerosene from the Union Oil Company, sealed wp so 
that it was exactly in the condition that kerosene is 
produced at the refining company’s plants. I bought 
six different kinds of kerosene in Butte from different 
stores. There was no special purity requested; it was 
just the ordinary kerosene of commerce. I found that 
none of those contained any soluble frothing agent, but 
that the kerosene used by Mr. Phillips in his experi- 
ment contained a small amount of soluble frothing 
agent that was sufficient to produce the result obtained. 
I took a small quantity of the oil—we then had only a 
few c. c. left—and separated the soluble frothing agent 
by shaking it up with distilled water and filtering off 
the kerosene until the solution was perfectly brilliant; 
that is, it did not contain any kerosene globules. 
The solution was then concentrated for me by Dr. 
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{fcllhaney; although we were not able to isolate the 
soluble trotliing agent present, we found that the con- 
centrated material smelled varnish, which was _ prob- 
ably due to some pine oil. 


Q. 485. Now, in repeating this experiment with 
these other kerosenes than that which Mr. Phillips 
used, what results did you obtain? 

“ 


me Well, in every case there was a certain aimount 
of floating material, perhaps 3/16 of an inch thick. 
which was chiefly oil-carrying mineral, something like 
the Kirby float. 

QO. 486. Of any value metallurgically ? 

A. Very little value. The bulk of the oil and min- 
eral sinks to the bottom of the vessel and looks some- 
what like very soft granules. 

QO. 487. Now, will you describe the experiment that 
you are about to do? 

A. I shall take 250 c. c. of water at the normal tem- 
perature, between 15° and lees 60 grams of Butte & 
Superior*ore which was handed to us by Mr. Dosen- 
Pecieometne 25th of April: .16’c. c. of sulphuric acid, 
which is 8 pounds to the ton of ore;.15 c.c. of copper 
sulphate solution as obtained from the Butte and Su- 
perior plant. Then J] shall mix that for half a minute, 
as Mr. Phillips did, and to that I shall add 18.6 c.c. 
of kerosene, which is 25% to the ore, and then agitate 
4 minutes. I find that the temperature of the water 
is just below 15; it is about 1434. 

(Experiment performed. ) 
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©. 488. What is the result of that four minutes’ 
agitation ? 

A. Some kind of a float about 3/16 of an inch thick 
on the surface of the pulp. The bulk of the oil and 
mineral and gangue is on the bottom of the vessel. 

QO. 489. And this is a repetition of Mr. Phillips’ 
25% kerosene oil operation ? 

A. Yes, with ordinary commercial kerosene. Free 
oil ts showing on the surface of the floating material. 
Q. 490. What sort of an operation is that metal- 
lurgically ? 

A. As it stands, useless. Now, ] would like to show 
the addition to that of .07 of a c.c. of pine oil) bene 
2 pounds to the ton of ore, and we will re-agitate it 
for a couple of minutes. 

(Experiment performed.) 

Q. 491. Now, what has been the result of the addi- 
tion of the pine oil? 

A. Now, practically the whole of the mineral and 
oil Has riser to the surface of the pulp, Where isscleam 
gangue at the bottom. There is some very distinct 
oil-mineral globules or whatever they are mixed up 
with it. 

QM. 492. How does what you have now obtained 
compare with what Mr. Phillips obtained ? 

A. { think it is about the same. Perhaps there is 
a little deeper layer of floating material. 

Q. 493. MR. SCOTT: Would this result have been 
the same if you had used the pine oil only, and not 
used the other oil with it, the kerosene? 
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A. As regards the nature of the froth, no—that 
floating material, whatever it is called. [ don't know 
whether it is froth. It seems to me to be a magma. 

. 494. You don't call that a froth? 

No, {1 call that a magma. it 1s simply paste. 
P4495, Is there no air in this at all? 
Smecomy yes. there 1s alr im it: 


1 iO ae 


. 496. Is it a question of the relative amount of 
air that determines in your mind the difference between 
a magma and a froth? 

A. Not entirely. 1 think one has to consider the 
amount of oil. 


WEReEKEUPON an adjournment was takeniqmael 
200 Fp. 1m. 


2 o'clock p.m, May 12) 19 


Pak. VVILLIAMS: i would like to withdraw site 
Higgins until after the completion of the cross-exami- 
nation of Dr. Grosvenor, as to the moving pictures, 
and Mr. Scott is not quite ready to proceed with that 
examination now, and therefore [| would like to put 


on another witness. 


4622 Minerals Separation, Limited, et al., vs. 
James Wilding. 


JAMES WILDING, a witness called on behalf “om 
the plamtiff, after being duly sworn, testified 
as follows: 


DIRECT EAAMINATION, 
BY MR. KENYON: 


©. 1. What is your name, age, residence and oc- 
cupation ? 

A. jaitiés Wilding, age 47: residence 107 diam 
street, Oakland; occupation, metallurgist. 

©. 2. What has been your experience and training 
as a metallurgist ? 

A. My training commenced with an apprenticeship 
of three vears to a well-known consulting chenust in 
Liverpool, Iengland. 

©. 3. Give The name. 

A. Edward Davis. After that | studied two years 
in’ I*reibourg, Saxony, as a special student in metal- 
lurgy. J went to Mexico in 1894, and was in thie 
service of several companies for a number of years in 
that country, and also in independent business. 

QO. +. Give the names of those companies. 

A. The first company was Cia de Nlinas Mi- 
choachan. 

Q. 5. And in connection with the name of each 
company, state what the nature of your duties with 
that company was? 

A. I was at first assayer atid chemist, and then 


assistant superintendent of the smelting plant of the 


P. 4623, L. 26, insert “: for the third I was superintend- 
ent” after ‘“ superintendent ” 
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Cia de Minas Michoachan. Next I was for some 
Beven and a half years with three different Guggen- 
heim companies in Mexico; first, the Guggenheim 
Smelting Company; second, the American Smelting & 
Refining Company; third, the Guggenheim Explora- 
tion Company. 

©. 6. And what was the nature of your duties with 
those companies ? 

Pee lesetved as assayer and chemist for the snieleme 
plant, and ore purchasing agent, and in mine exam- 
ining and valuation work. 

Q. 7. Now, continue with your further experience 
after that. 

A. I was in the service of the Cia Metallurgica de 
Torreon for some two and a half years as assistant 
smelter superintendent and representative of the com- 
pany in Europe. [ have also been for short periods 
in thee service of other companies, among others the 
Mexican Gold & Silver Recovery Company, the Cia 
Minera de la Trinidad and Cia Minera de Promen- 
torio. 

Q. 8. And what was the nature of the work you did 
for those companies? 

A. For the first of these I was chemist; for thie 
second I was superintendent, of a hypo leaching mill. 
In 1912 I was superintendent of a smelting plant 
for the Cia Minera de Terrazas. 

O-9. What were your duties there? 

A. I was metallurgical superintendent, and in fact 
complete superintenednt of the smelting plant. 
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©. 10. ind attertthatr: 

A. 1 left Mexico in Pebruary, 1993) andes 
months after that | Ventered “the service of Tiere 
Separation ‘Company, in which I am still. 

©. 11. What haxe vour duties heen in the service 
of Minerals Separation Limited? 

A. Investigation of the treatment of ores, and also 
in the field, starting up plants for experimental pur- 
poses, and supervising operations. 

©. 12. Where the flotation process of Minerals 
Separation was being installed? 

A. Ys 

©. 13. And where has your work in the laboratory 
been done? 

A. In San Framesco. 

QO. 14. In what laboratory there? 

A. The laboratory of Minerals Separation Coim- 
pany. | 
QM. 15. What sort of work is done in that labora- 
tony. 2 

A. Mainly flotation testing work. 

QO. 16. With how large a staff? 

A. Well, that varies according to the number of 
meni that are out in the field or imtown: 

QO. 17. Varies from what to what? 

A. Oh, from two to four or the. 

Q. 18. Mr. Wicks of the Chino Copper Company, 
comparing efficiencies of operation at the Hurley 
plant of this company, November 18th, 19th and 20th, 
1916, in treating vanner concentrates (when he says 


Butte & Superior Mining Company. 4625 
James Wilding. 


that 23.7 pounds of ore per ton of feed was used) 
with that of the third quarter of 1916 (when he says 
that 8.7 pounds was used), as both these periods are 
shown by the figures given by him on defendant’s ex- 
hibit 29—said in answer to questions 25 and 26 that 
the latter period (that is with 8.7 pounds of oil) 
shows somewhat poorer results. Please compare his 
figures as given on that exhibit for those three days 
when 23.7 pounds of oil were used with his figures 
as they are given for the month of October, 1916, 
when 10.26 pounds of oil was used, being the nearest 
complete month, and also with his figures there given 
for the third quarter of 1916, being the nearest com- 
plete quarter, and state what the fact is as to whether 
or not the smaller oil quantities showed on the whole 
the poorer metallurgical operation? 

A. No. 

Q. 19. In other words, interpret for us the figures 
Mr. Wicks himself gives on this exhibit in that regard 
and compare them as to value of results by taking some 
common standard in such way as to eliminate the fluc- 
tuation of market price from time to time? 

A. As a comparison, starting with a different am- 
ount of copper in the heading, the only method of 
comparison that occurs to me is to take the cost of 
operation, considering in that cost of operation the 
cost of smelting the concentrate produced and the losses 
in the tailings. In the third quarter of 1916— 

Q. 20. You have prepared a table to show what 
vou are about to explain, have you? 
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A PNGCS: 

MR. KENYON: The plaintiffs counsel offers 
the table prepared by the witness in evidence and it 
is marked exiubit 255, 

Table admitted in evidence and marked PLAIN- 
fer SEX EIBI 255) 

Q. 2]. Wa£ill you please explain the comparison you 
have made, its method and the results? 

A. I have taken from exhibit. 29 of the defend- 
ants, the tonnage given for these three periods of 
heading to flotation, the copper assays of the same, 
the tonnage of flotation concentrate, and copper assays 
of the same. JI then calculated the contents of the 
heading in copper in pounds. 

@. 2Z. Whaat appears in the third column, doesmit: 

A. It appears in the third column. 

Q. 23. And is a mere computation obtained how? 

A. By multiplying the tonnage by its assay. 

QO. 24. In each case? 

A. In each-case. 

©. 25. And you say the toumage and assay aie 
taken from exhibit 29? 

Ey Yies: 

© 26. Proceed: 

A. Next I have recorded in the fourth column the 
ratio of concentration by divinding the tons of head- 
ing by the tons of concentrate. 

Q. 27. That is a mere computation, is it? 

ma. Yes. 

Q. 28. From the figures given on exhibit 29? 
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fe it 1s from that statement direct. The con- 
tents of the concentrate have been calculated in the 
same way as the contents of the heading. 

OrezZ>> that is the third column here flotation 
concentrate, contents pounds of copper? 

Zn Yes. 

Q. 30. And you got that figure in pounds by mul- 
tiplying what together? 

A. Multiplying tonnage of flotation concent@yte by 
the assay of the same. 

©. 31. Now, proceed. 

A. I have figured the recovery of copper by the 
ratio of the contents of the concentrate to the con- 
tents of the headings; that is to say, ] have divided the 
contents of the concentrate by the contents of the 
headings and expressed it in percentages. 

Q. 32. That is the content of the concentrate in 
copper? 

Pee GS. 

Q. 33. And the content of the headingsin copper? 

a Yes. 

Q. 34. That being the copper that has been actually 
obtained by the flotation operations out of the copper 
originally in the feed? 

Ewe cs. 

Oms5.° And that figure appears in the first column 
of the two under the head recovery percentage copper? 

ee Gs. 

Q. 36. Namely, calculated by contents? 

Even YS. 
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@ 37. sPryoccca 
A. The second figure— 


38. Before you proceed, is that a proper way 
to figure recovery? 


By Bees, 
Q. 39. The most proper way? 
ee NeCs: 


QO. 40. That is the copper that went anto the ilo- 
tation operation and the copper that actually came out 
of it. 

Yes. 

. 41. And went to tle smelter? 

Yes. 

. 42. It gives you the real recovery, does it? 
Yes, tite’ real recovery. 

43. Proceed. 

In the next column under recovery per cent 


> 10 210 P10 D> 


eo copper I have given the recovery of their 
eximbit 29. 

Q. 44. To the extent that there is any discrepancy 
between tlre tao avhich represents the real recovery— 
as you have calculated if, or as exhibit 29 gives it? 

A. There is considerable discrepancy. 

Q. 45. And which represents the real recovery? 

A, Phe real Tecex cry omer any continuous pened 
of operations can only be caleulated by the ratio of 
the copper actually in the concentrate produced to 
that of the copper in the heading to the mill. 

, Q. 46. And that actual ratio is found in the per- 


v 
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tenage—that actual ratio to the feed, is the percentage 
in the first of these two columns? * 

A. , Yes. 

©. 47. 98.13 for the third quarter of 1916? 

Pe YS. 

(eas: 98.65 for October, 1916? = 

ex. 6 ES. 

QO. 49. 96.84 for the three days in November, 1916? 

EY eS. 

Om a0re Proceed? 

A. The tonnage of tailings was simply_taken by 
the difference between the tonnage of headings and 
the tonnage of concentrate. 

Q. 51. By simple subtraction? 

A. By simple subtraction. In the same way the 
contents of the tailings expressed in pounds of copper 
are taken by subtraction. 

Q. 52. Subtracting the total copper in the concen- 
trate from the total copper in the feed? 

a eaes. 

Omar Proceed. 

A. The assay of the tailings has then been caleu- 
lated by dividing the contents of the tailing by the 
tonnage of the tailing. 

Q. 54. That figure is found in the first column 
under the heading assay per cent copper and the 
column that is headed calculated by contents, is it? 

INS YS . 

(eee Ane is -175 for the third@gmarter of 191g? 

ees: 
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. 86. — 189 ToreOctoner mille: 
Wes. 


. 57. And .489 for these three days in November, 


O 

A 

© 

16 

Ag “Mes: 
Q. 58 What is the next colunm? 

A. Tihenext-colamnistheireiventaseay. 

QM. 59. Given in exhibit 29? 

A. Given in-exhibit 29. 

O. 60. Where that differs if at all, from the calcu- 
lated assay, which is the one likely to represent the 
actual fact? 

A. Over any continued period of operation the first 
colunin will represent more accurately the actual facts. 

©. 61. Proceed: 

A. The next two columns ‘Loss of Copper in Tail- 
ings per Ton of Heading.’ ‘that is to say, I divided 
the tons of tailing—the pounds of copper by the tons 
of heading to flotation. 

Q. 62. And that figure indicates that for every ton 
of ore gomg into the feed at the head of the flota- 
tion mill, 2.62 Ibs. of copper ran to waste at the foot 
of the mill? 

As Wes. 

©. 63— sindethat tenure Was 2.62 tor@the Gain 
quarter “of 1916, 210 ftome@ctober, WOlo Mander 7 
for the three days of November? 

A. “Ades: 

QO. 64. Proceed. 

A. In the next column I have given the wale a: 
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the copper in the tailings, reckoned per ton of heading, 
as if every pound of copper recovered in the form of 
a concentrate would be worth twenty cents net to the 
mill, which it would be if the market price were thirty 
cents. 

Q. 65. That is figured by simply multiplying the 
pounds lost, as indicated by the first column, by 
twenty cents? 

ee es? 

eco, Proceed. 

A. “The cost of smelting concentrates.” In the 
case of Mr. Englemann’s evidence concerning Be Ray 
mill, he said that the cost of treating thei, concen- 
trates was $5.00 per ton. 

Ome7. Acilat rater 

A. A flat rate. In their case the mill is very close 
to the smelting plant. I have taken that figure of 
$5.00 as being the likely cost of smelting their con- 
centrates in El Paso, added $1.00 for freight from 
the Chino mill to E] Paso. 

Q. 68. That is from the Chino mill to the El Paso 
smelter ? 

Zee 1 eS. 

QO. 69. That is a fair freight rate, is it? 

A. I think so. 

Q. 70. And $5.00 was a fair smelting charge? 

ee eer 

Q. 71. You assume that same figure in all three 
cases? 

ee \ CS: 
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@Or7Z." Proctad: 

A. Then I multiplied the tons of concentrates pro- 
duced by $6.00, giving the total smelting charge in 
that period of the concentrate produced. I divide 
that figure by the tons of heading to flotation, and 
obtained the cost of smelting the concentrate per ton 
of heading to flotation. 

Q. 73. That appear§ in the third column of the 
columns headed “Cost of Smelting Concentrate’’? 

fae NEES 

QO. 74. Proceed. 

A. In the total cost of concentration I have taken 


ée 


as the operating cost the letter “a,” the cost being 
unknown to me, I then figured the total cost of the 
operation per ton of heading, and I have added to 
“a” the value of the copper per ton of heading lost 
in the tailing and the smelting cost of the concentrate 
per ton of heading. 

O. 75. Ih"tach ease? 

Ax iin eacly case. 

Q. 76. For example in the first case the cost per 
ton of heading, including the loss in tailing and cost 


ing 


of smelting would be this factor “a’”— 

A. “a”—plus $2.047. | 

Q. 77. Plus .524, representing. the loss of copper 
in the tailing, per ton of heading, plus 1.523, repre- 
senting the cost of smelting per ton of heading; total 
the milling cost—‘‘a” plus $2.047. That is what that 
means, is it? 

ea Ves: 
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Q. 78. And the same way with the other periods? 

ie 6S, ; 

79. im tite case of the third item, what ts the 
Meoraion, “A plus 15 for extra oil, etc,” What is 
Mier 15° 

ol inapme—Pardon me; 1 went put it that aay 
Se ume it is certam that thex"ased extra oil will re- 
sult in adding about 15 cents per ton to the cost com- 
pared to that in ordinary operations. 

(es0)) '> cents per ton of original feed of ore? 

pe ies. 

Ome aking stleveost of the extra oil atiiaat 
Peuime, 15 cents, you @et for that périod. as a total 


oe 


cost, the figure “a” plus 3.476 for the cost of con- 
Scitation pcr tom of ore fed to the mill? 

oe cS. | 

Wos2. Now, proceed. 

A. The difference is in favor of the periods during 
which the smaller amount of oil was used. 

©. 83. The notations in the last two columns of 
the oils and. other reagents were obtained from what 
source ? 

A. Shire exinbit No. 29. 

Q. 84. Now, what is your conclusion based upon 
these figures and this comparison? 

A. That during the period of working with small 
quantities of oil they actually made better profit 
than during the later period. It will not show in this 
case, because the heading to flotation for November 
18th, 19th and 20th contained over 10% copper, 
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whereas in the other periods it was between seven 
andsciont per cent 

QM. 85. But even with that difference in the head- 
ing the cost of concentration during those three days, 
as determined by Mr. Wicks’ figures, as compared 
with the third quarter of 1916 was greater by $1.43 
or thereabouts? 

EGS: 

©. 86. For every ton of ore that went into the 
mill? 

Pee es. 

Q. 87. And the cost of concentration during those 
three days,)as determined by Mr. Wicks’ figures, as 
compared with the cost during the month of October, 
1916, was thie ditierence between 3.467 sandyZ 1e7 7 

dNs. VeNees: 

QO. 88. That is to.say, $1.29 or thereabouts, per 
ton of original ore fed to the head of the flotation 
plant? 

ive OCES: 

©. 89. You have expressed the opinion, J belie 
judging from those results, that the efficiency during 
the third quarter of 1916 and during the month of 
October, 1916, instead of being poorer than during 
those three days in November, was better ? 

Piss CS: 

Q. 90. Notably better? 

A. No, not notably better. 

©. 91. But better’ 

ee Better: 
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eZ. Now, Nr. Enelemann of the Hayden plant 
of the Ray Copper Company, comparing his own fig- 
fires, Civen in Exhibit No. 150, for the year 1916, in 
retreating vanner concentrate products (when, as he 
says 3.36 lbs. of oil were used per ton of ore). With 
mie ficures that he gives for the first three months of 
1918’ (when, as he says, 20.1 Ibs. of oil were used) 
Seenis to say, in answer to Q. 32 to Q. 35, that the 
Matter were the better, that is to say, with 20.1 pounds 
of oil. One he figures out theoretically 17 pounds more 
of copper produced in 1917 per ton of ore than in 
1916. This, however, he seems to take back in the 
answer to Q. 84, saying that that figure” does not 
really mean anything, if [ understand him correctly, 
and he substitutes some other method of comparison 
by tonnage and assay of feed, concentrate and _tail- 
ings, from which he figures the amount of copper run- 
ning to waste in the tailings per ton of ore fed, and 
so compared, he finds the two periods practically the 
same, and he leaves it there. Now, if you are abie 
to do so from the figures given by Mr. Englemann 
on exhibit 150, please compare the first quarter of 
1917 with an equal period in 1916, and with a period 
in 1916 when the other mill conditions, presumably 
nearest to those of 1917—namely, the last quarter of 
1916; and state how the results compare metallurgic- 
ally, not only in respect to the relative amount of 
copper going to waste in the tailings, but also with 
respect to all other matters (omitted by Mr. Engel- 
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mann, that would be considered and would have to 
. be considered in practice. Flave you prepared a table 
that will show these conclusions ? 

A. 1 have prepared a table comparing the results 
of the fourth quarter of 1916 with those of the first 
quarter of 1917. 


Table offered in evidence by plaintiff admitted 
mained WARN TIE SX FL Poe Zc 


QO. 93. Wal vou now please explain this table as 
you did the otlver ? 

*X. Fromoléxhibit 150] hawe taken the-weight of 
headings to flotation and its assay, and the weight 
of flotation concentrates produced and its assay and 
calculatedMingeach case the coppericomtentsias beter, 

QO. 94. For example, the copper contents of the 
heading to flotation in the last quarter of 1916 was 
3,327,005 pounds? 

X.. SES. 

©. 95. And the copper contents of the flotation 
concentrate for that same quarter was 3,210,974 
pounds? 

oo eR. 

Q. 96. Now, proceed. 

A. 1 have then calculated the copper recovery in 
the concentrate expressed as to per cent by dividing 
the copper contents of the concentrate by the copper 
content of the heading. 

QO. 97. That gives vou. for the last quarter of 1916 
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a calculated recovery of 96.51 per cent of the cop- 
per? 

er Yes: 

OeoSe And for the first quarter of 1917 a ealen- 
Itederecovery of 95.12 per centvoi the copper? 

mi OMS: 

QO. 99. You passed the column headed 


sc 


Fares cor 
concentration.” What about that? 

A. The fate of concentration it should be. 

©. 100. It should be ratio, should it? 

A. ,The weight of heading to flotation divided by 


4A 

nie. of concentrates produced. 
Q. 101. Should that word be “ratio”? 
A. Ratio. 


O. 102. Now, proceed. The second column under 
the heading “‘recovery’’? 

Peele tietre siven in exhibit 150) 

Q. 103. And, before I proceed on this question. 
the figure given in the column “calculated” is the 
actual copper realized as a result of the whole opera- 
tion, realized in the concentrate out of the copper 
in the feed? 

Yes. 
104. Now, proceed with the tailing? 


OF 


A. The tailings, first column is the tota} of tail- 
ings. 

OF 105. -hhowse obtained ? 

A. By subtraction of the tonnage of concentrates 
from tonnage of headings. The contents of the tail- 
ine in pounds of copper is also taken by the difference 
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between the contents of the heading and the contents 
of the concentrate. ; 

Q. 106. And represents the actual copper of the 
headings that was not found in the concentrates? 

Ay Piles: 

©. 10725 Proceed 

A. The copper assay is then calculated by divid- 
ing the contents, copper by the tonnage of the tail- 
ing. 

Q. 108. That figure “calculated assay of copper” 
is the actual copper in pounds not accounted for in 
the concentrate, divided by the tonnage of the tail- 
ings? 

A. Wes: 

©) GP aeeeideriie net column ? 

A. And the next column is the assay given in 
exhibit 150. 

OMNI0™ Proceed. 

A. The loss of copper in tailings per ton of head- 
ing. That is calculated by dividing the contents of 
the tailing by the tonnage of the heading. 

Q. 111. That is to say dividing the contents in 
pounds of copper of the tailing, 116,031 pounds in 
the first period, by the tonnage of the headings? 

A. ides. 

Q. 112. That figure shows for the last quarter 
of 1916 a loss of 4.25 pounds of copper in the tail- 
ings for every ton of ore fed to the flotation plant? 

noe ges: 
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eee. And during the first quarter of 1917ea 
loss of 6.37 pounds of copper for every ton of ore 
fed to the flotation plant? 

wv EES. 

Omi. Proceed. 

fee once yale of that copper lost in ther tailings 
per ton of headings is then calculated at a price of 
twenty cents. | 

(eis. Net at the mill? 

eee CS. 

©. 116. Giving for the first period eighty-five cents 
per ton of headings and for the second period 1.27 


a 


per ton of headings? 
ix, “EES. 
OmiiAs Proceed? ' 
A. Cost of smelting concentrate. The smelting 


A 


charge of $5.00 per ton of concentrate was given by Mr. 
Englemann. 
118. You make no allowance here for freight? 
Ny 

119. Why is that? 


> 10 


@: 

A. Well, they are near to the smelting plant. 

©. Proceed. 

A. The total is arrived at by multiplying the ton- 
nage of the concentrate by five dollars, and workine 
back to tons of heading, dividing by the tons of the 
same, so that the cost of smelting the concentrates for 
the first of the two periods in question was during 
the last quarter of 1916 $1.12 per ton of heading. 
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ACweS1 G7. 

O,i22. Proveed: : 

A. Then J] have taken as a milling dst, “a” and 
added the value of the copper lost in the tailing. 

Q. 123. In the first case, eighty-five cents per ton 
of heading? 

Pus And thenwthescosteper igni ef the headings 
a smelting the concentrates produced. 

©. 124. in the first cases$lel2-per tom of iean= 
ings ? 

~  Yaes. 

©. 125. Asad what about thesentry tiiteen cam: 
for extra oi] in the second period?’ 

A. I think that is what it would cost them extra, 
pursuing that method of operation. 

Q. 126. This method of calculation, gives as the 
cost of concentration during the last quarter of 1916 
the milling cost, whatever that 1s, plus $1.97 per ton 
of heading, and for the first quarter of 1917 that 
same milling cost plus $2.79 per ton of heading. That 
is correct, isn’t it? 

A, Mes: 

Q. 127. So that the difference in cost of concentra- 
tion is eighty-two cents? 

A. vies 

Q. 128. Per ton of ore fed to the flotation plant? 

A. Yees' 

©. 129. And owas: that much greater during the 
first three months of 1917 than during the last three 
of 1916? 
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A. That was greater. 

Q. 130. Where did you get the items under the 
heading ‘‘oil pounds per ton of heading’’? 

A. From &xhibit 150. 

Q. 131. What is your conclusion then, from this 
comparison ? 

A. That the period of the fourth quarter of 1916 
was more successfultx, metallurgicaily, than the period 
Oisthe firstaquarter of 1917. 

©, 132. There is a legend, a note at thé bottom 
of this exhibit 256. Will you please explain that? 

A. On account of the lower grade of concentrate 
produced, it must contain, if it is produced from 
similar feed, a greater amount of gangue and that 
would make in smelting a larger amount of slag, which 
would carry additional copper off. 

Q. 133. So that in addition’to the greater loss of 
copper in the concentrating operation itself, there would 
be a greater loss of copper in the smelting operation? 

ix . Y OS 

Q. 134. And the difference in grade of concentrate 
to which you refer is shown on this table under the 
heading “flotation concentrate, assay copper” and 1s 
in the last quarter of 1916 26.38, and in the first quar- 
femal 22./6, 1s it? 

rem Y CS. 

Q. 135. These figures being taken from exhibit 
sO? 

ae Yes: 

MR. KENYON: Plaintiff's counsel offers in evi- 
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dence the sworn statement of the Butte & Superior 
Copper Company, Limited, for the month of January, 

1916, filed pursuant to order of court, entered in the 
above entitled action on November 15th, 1913, and 
now of record in this case, in this court, and similarly 
the similar and successive monthly statement¢ from 
that report down to and including the report of March, 
LOU. 

MR. KREMER: May I inqture the purpose? iar 
haps I want to object. 

MR. KENYON: To give the basis of the figures 
the witness is about to present comparing the pro- 
cedure of the defendant in the year 1916 with its pro- 
cedure in the year 1917, as to the results, how they 
correspond. 

“MR. KREMER: Has it to do with the opera- 
tion itself or is it introduced purely for: the purpose 
of making a financial comparison? 

MR. KENYON: Just a comparison. 

MR. KREMER: Financial or otherwise? 

MR. KENYON: No, not financial, metallurgical, 
the same sort of metallurgical comparison we have 
been making in the other two plants. 

MR. KREMER: We have no objection. 


Statements admitted in evidence and marked 
PLAINTIFE'S EXHIBITS 257 to 271 meu 
sive. 


Q. 136. MR. KENYON: Please compare metal- 
lurgically the oil flotation achieved by the Butte & 
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Superior Mining Company, defendant, during the last 
quarter of 1916 as shown in certain monthly state- 
ments on file, being exhibits 266, 267 and 268, when 
considerably under three pounds of oil per ton of feed 
was used, shown in exhibit 158, with the first quar- 
ter of 1917 as shown in such monthly reports, be- 
ing exhibits 269, 270 and 271, when about twenty 
pounds of oil was used, as appears on exhibits 159. 
161 and 162, and if you have prepared a statement 
for that purpose, will you please produce it? 

A. I have here a statement comparing the results 
of the last quarter of 1916 with those of the first 
quarter of 1917. 

MR. KENYON: The plaintiff offers the tabula- 
tion produced by the witness in evidence. 


Tabulation admitted in evidence and marked 
Pee Othe S EXMIBIT 272. 
Q. 137. Will you please now explain this exhibit 
Zhe 


A. The monthly statements from which the figures 
are taken, give the tons of ore delivered to the flota- 


tion plant. 
QO. 138. This appears in the first column, does it? 
A. Yes. The assay oi the same. 
Q. 139. That appears in the second column? 
iG vcs. 
Q. 140. Assay in zinc? 
A. Yes. The tons of concentrate produced. 
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QO. 141. That appears in the first colunin under the 
heading “concentrates” does it? 

A. Yes. The assay of the same. 

Q. 142. The assay per cent of zinc? 

iA. MINeSe 

Q. 143. That appears in the second column under 
the heading “concentrates,” 
Xo eres: 
Q. 144. Please proceed. 
A. The cost of flotation per ton of concentrate 


does ibe 


produced. 

Q. 145. Where is that found? 

A. That is found in the last column of the tabu- 
lation. 

Q. 146. Proceed with your description of the table? 

A. I have calculated from these figures the con- 
tents of zinc in the heading. 

Q. 147. And this content in tons is found in the 
third column under the heading “ore delivered to 
plant’? 

A. Yes. The zinc contents tons of the concentrates. 

Q. 148. These appear in the third column under 


5) 


the heading, “Concentrate,” and are in tons, are they? 

A. Yes, they are. The recovery of zinc in the con- 
centrate. 

Q. 149. How about that figure? 

A. By dividing the contents of the concentrate by 
the contents of the heading. 

Q. 150. That is to say that figure for October, 


1916, being 93.582 means that the total tons of zinc 
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contained—total tons of zinc content of the concen- 


trate for that month, namely 7,579.98 tons was that 
pescentace of the total zinc content of the ore de- 
livered to the plant during that month, namely 8,099.83 
tons? 

EY ES. 

Oeiole Amd so with each lower fignré ini 
“recovery” column? 

Ee) ees. 

QO. 152. Is that a proper way to figure recovery? 

Ewa €S. 

QO. 153. Is that the best way to figure recovery? 

A. Over any continued period of operation. 

QO. 154. Being the copper actually recovered by the 
whole process compared with the copper that went into 
the operation at the head of the mill? 

A ES 

(>>) Betore we leave the matter of recover” 
The last quarter of 1916 shows according to your 
figures a recovery of 92.941 per cent, and the first 
quarter of 1917 shows a recovery of 83.110 per cent, 
does it? 

ie Y €S. 

Omics. And before we leave it, the crade oimiic 
concentrate, the awerage grade of the concentrate 
produced during the last quarter of 1916 was 53,25% 
pee cent in zinc? 

eee Yes. 

On is7. And for the first quarter of 1917 aus 
#7226 per cent im zinc? 
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Da es 

O. 158. Now, proceed. 

A. The tons of tailings going to waste are taken 
by subtracting the tons of concentrate produced from 
the tons of heading. The contents of the tailings in 
zine is also taken by the difference between the con- 
tents of the concentrate and the contents of the head- 
ing. 

©. 159. You subtract the total zinc content in the 
concentrate from the. total \zinc content in the ¢ons 
of heading? 

A. “Yes: 

Q. 160. And that tonnage of zinc must have gone 
to waste? 

A. Yes. {| then calculated the pounds of zine go- 
ing to waste in the tailings per ton of heading de- 
livered to the plant. 

Q. 161. Calculated that in what way? 

A. By dividing the pounds of zinc in the ¢tailing 
by the tons of ore in the heading. 

Q. 162. That computation shows that in the last 
quarter of 1916 for every ton of ore fed to the flota- 
tion plant 19.11 pounds of zinc ran to waste in the 
taiime and that for the ™mrst ‘quarter ol 9197 sion 
every ton of ore fed to the head of the flotation plant 
43.22 pounds of zinc ran to waste in the tailings, does 
it? 

A. Yes. I have then calculated ‘the amount of 
zinc in the tailing§$by dividing the zine contents by 
the tons of the tailings. 
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mies.) That shows for the last quarter of 1916 
that the tailings assayed 1.24 per cent of zinc, and 
for the first quarter of 1917 that the tailings assayed 
my ooepen cent of zinc, does it? 

Peeves. | have given the zinc assay which 1s 
given in these sworn statements in the other column 
for the sake of comparison. 

Q. 164. Now, as to the last three columns under 
the heading “costs”? 

A. The sworn statementSgive} costs of the opera- 
tion per ton of concentrate produced. This multiplied 
by the tons of concentrate gives the total cost. That 
divided by tons of heading gives the cost per ton 
of heading. 

Q. 165. So that in the last column you have the 
figure which is given in these sworn monthly state- 
ments of the cost per ton of concentrate? 

ae ‘* ton of concentrate produced. 

OF 163° Multiplying that figure by the number of 
tons of concentrate produced in that interval, which 
is also given in the statement, is it? 

(ey eS. 

QO. 167. And you get the total which appears in 
the first of the last three columns? 

oe (ES. 

Q. 168. Then you divide that total by the total 
tonnage that was delivered to the plant during that 
interval as also appears in the monthly statements? 


A. Yes. 


4048 Minerals Separation, Limited, et al., vs. 
James Wilding. 


Q. 169. And you then get the final figure in the 
middle of these last three columns, the cost per ton 
of ore delivered to the plant? 

iN NCE). 

Q. 170. That calculation shows that during the 
last quarter of 1916 that cost was a little over eighty- 
two cents per ton of ore delivered to the plant? 

ees. 

Q. 171. And for the first quarter of 1917 that 
cost was $1.34 per ton of ore delivered to the plant? 

PAGS. 

©. 172. What is your conclusion as to the com- 
parative efficiency or merit of the operation during 
these two periods? 

A. That the operations for the first quarter of 
1917 were very much less successful than those. for 
the last quarter of 1916. 

Q. 173. I notice some difference in the grade of 
the ore delivered to the plant from month to month. 
Does that introduce’ some differences, or may it in- 
troduce some differences? 

Jae NEES 

Q. 174. Now, in order to eliminate that as much 
as possible, I will ask you to compare the month of 
March, 1917 with the month of January, 1916, as both 
are shown in these monthly reports, March, 1917, be- 
ing Exhibit 271 and January, 1916, being Exhibit 
257, and I have selected those two months because 
they are most nearly alike in the grade of the head- 


ings, in the grade of the feed; also similarly, February 
TOF <argtly Wanye OA ec er ee ke eae eeacia 
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262, those two months being very similar in the grade 
of the feed and the third, January, 1917, with No- 
vember, 1916, being exhibit 269 with exhibit 267, 
and also for the same reason, the grade being very 
similar in those months. [f you have prepared a 
table? 

Eee) lave. 

(Om. lease produce it. 

Bee lable produced.) 

MR. KENYON: Plaintiff's counsel offers the 
paper produced by the witness in evidence. 


Said table admitted in evidence marked 


Peer S EXHIBIT No. 273. 


Q. 176. Will you please now explain this table and 
the different legends on it? 

A. JI have taken from the statements of the man- 
eeemeor the Bitte & Superior Company, monthly 
statements,—the tons and assays of the ore delivered 
to flotation plant, and the tons and assay of concen- 
trates produced, the cost per ton of concentrate pro- 
duced; | have then calculated the value of the con- 
centrates produced in each of these months by as- 
suming certain terms of sale with a market price 
for the spelter at $9.50 per 100 Ibs. The formula 
adopted for the sake of this comparison, in these 
conditions and the sale terms, are given below in ap- 
pendix No. “A” with an example of working out the 
value. 


Ome. \ ou nay cxplain that later. That elimimne- 
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ates the differences in the price from time to time. 
does it? 

A. That is the way it is figured. 

OF 17S. “Aid it cives a comparison of the metal- 
lurgical results obtained? | 

A. Translated into dollars. 

Q. 179. The first two columns, tons and assay ot 
zinc, you obtained from the monthly statements, I un- 
derstand? 

XR aNaeS: 

Q. 180. The third column you figure{how? 

A. By multiplying the tons of heading to flota- 
tion by the assay. 

Q. 181. Giving the total tons of zinc contents of 
the heading to flotation? 

Pi Yes 

Q. 182. The same way with the concentrates? 

AG Yess 

Q. 183. The third column there you have figured 
in the same way? | 

ie eS: 

Q. 184. And as to the recovery, how have you 
figured the recovery of zinc by contents? 

A. The recovery is the ratio of the contents of the 
concentrates to the contents of the heading, in zinc, 
expressed in percentage. 

Q. 185. The actual zinc that was recovered, the 
percentage of that to the actual zinc which went in 
with the heading? 

Eo ess 


EES’ OE Te eee ee 
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Q. 186. That figure, then, is the actual recovery, 
even though a calculated figure? 

Pee Yes. 

Q. 187. And that figure in the first of the three 
comparisons called for shows in January, 1916, 93.117? 


mt 6S. 

eco. As contrasted with March, 1917 9852207 

mA. Yes. 

Oeics? diiference of 7.889 in favor of @jamy- 
aby, 1916? 

mE Yes. 


Q. 190. And for the second comparison it shows 
that June 1916 was 93.972; for February, 1917, 81.155, 
a difference in favor of June, 1916, of 12.817%, does 
it? 

A. Yes. 

Omof) And as to the third comparison) dome 
emer, 1916, it shows 92.929, and for january die 
82.858, a difference in favor of November, 1916, of 
10.071%, does it? 

pee Y eS. 

Q. 192. And just before you leave that, the grade 
of the heading in the two months first compared, 
January 1916, and March, 1917, are very close, are 
they, 12.496 in one case and 12.489 in the other; that 
is close, is it? 

Ewe Very tear. 

Q. 193. And the second two months compared, 
show, June, 1916, 12.976 grade of heading and Febru- 
oageeol7, 12,988. That is close, is i? 
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&. Wes 

Q. 19+. And in the third comparison, November, 
1916 shows 137001 and january, 1917, 12.923 eerie 
of heading; that is close, is it? 

kb. Se 

©. 195. That was the reason these months were 
seléeted, was it? 

em. he only reason. 

©. 196. Now proceed to the tatlings. 

A. Under the heading ‘Tailings’ 1 have calcu- 
lated the weight of the tailing going to waste by the 
difference between the weight of concentrates produced 
afid the weight of heading, in the same way J have 
calculated the contents of the tailings in zine. 

Q. 197. The third column, wider the headimge “Tat 
ings’ shows the pounds of zinc running to waste for 
every ton of ore fed to the flotation plant, does it? 

S. eer * 

Q. 198. Pausing to compare them a moment, in 
January, 1916, 19:23 lbs. of zinc went to waste im the 
tailings for every ton of ore treated? 

tr. fest 

©. 199. In March 1917, 36990 lbs. of zinc: was 
run to waste? 

EX. “Bees! 

(200. Showing a thifterence of 15767 Ibs. of ime 
in favor of tlie earlier pened? 

Be «Gites. ' 

Q. 201. In the second comparison, in June, 1916, 
15.65 lbs. ran to waste and in February, 1917, 48.95 
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Ibs. ran to waste, showing a difference of 33.30 Ibs. 
of zine per ton of heading in favor of the earlier 
period ? 

iN SUR 

Q. 202. And with respect to the third compari- 
son, November, 1916, showed 18.39 Ibs. of zinc running 
to waste, and January, 1917 showed 44.30 Ibs. of zinc 
running to waste, with a difference of 25.91 Ibs. of zinc 
per ton of heading in favor of the earlier period? 

Ee 6 ES. | 

©7203. Now, proceed to the next column and ex- 


6é 


plain the heading ‘“‘Assay ef Zinc” and “Calculated 
by Contents.” 

A. To arrive at the tailings assay of zine I divided 
the contents of the tailings by the tonnage of the same. 

©. 284. That calculation shows, in the case of the 
first comparison, in January, 1916, 1.093% of zine 
running to waste, the tailings containing 1.093% of 
zine running to waste, and in March, 1917, the tail- 
ing containing 2.38295 of zinc running to waste, with 
a difference of 1.289% in favor of the earlier period? 

a. WY cs. 

oe: 205. And in the second comparison, January, 
1916, shows 1.007% tailings; February 1917 shows 
tailings containing 3.183% zinc, with a difference in 
favor of the earlier period of 2.175% zinc? 

Ee Yes. 

Q. 206. Third comparison, November, 1916, shows 
1.187% zinc, January, 1917, 2.838% zinc, with a dif- 
ference of 1.651% in favor of the earlier period? 
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Aw ess 

Q. 207. What are the figures in the column given 
under “Assay % Zinc’? 

A. They are given in the statements. 

Q. 208. Under the headings “Oils and Acids per 
Ton of Heading’’? 

A. Those are taken from exhibit No. 158. 

Q. 209. And are approximate? 

A. Approximate. 

Q. 210. Now, explain under the heading “Cost” 
what figure is given in the monthly statements. 

A. As to cost, the statement gives the cost per 
ton of concentrate produced. 

Q. 211. That is the middle column? 

A. That is the middle column. By multiplying the 
tons of concentrates produced by that figure you get 
the total cost. 

Q. 212. In the third column? 

A. Third column. By dividing the total cost by the 
tons of heading to flotation you get the cost per ton 
of heading. 

Q. 213. You get the first column? 

ee CS 

Q. 214. Now, that total cost per ton of heading 
in the case of the first comparison, January, 1916, 
and March, 1917, showed a difference of over 70 
cents per ton of heading in favor of the earlier period? 

mee CCS? 

Q. 215. And the second comparison, June, 1916, 
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and February, 1917, showed a difference of 56 cents 
a ton of heading in favor of the earlier period? 

ae es. 

Q. 216. And in the case of the third comparison, 
November, 1916, with January, 1917, there was a dif- 
ference of 56—nearly 57 cents in the total cost in 
favor of the earlier period? 

Xe Ves. 

O77. Now, explain the next three columns: 

A. To arrive at the value per ton of zinc concen- 
trates produced we have assumed or taken a set of 
sales conditions. 

Q. 218. Shown in Appendix A? 

A. Shown in appendix A. 

2 A fixed set for all periods? 

A. The same for all periods. 

Q. 220. And are those fair conditions that you 
have there assumed? 

A. I think they are fair for the whole period cov- 
ered. 

ez, Please explain them. 

A. The market price of zinc during 1916—the aver- 
age market price was over 12 cents. We have as- 
suined 914, because 1917 comes under a period of 
lower spelter prices. 

Q. 222. That is, your first item which says “As- 
sumed Market Quotation for Spelter, $9.50 per hun- 
dred pounds, being below the average for the period 
in question,” that is what you have just explained, 
is it? 
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A. Wee 

©. 223. Now, proceed. 

A. An example is then given. 

Q. 224. Explain the next item, for one ton ot 
concentrates of 45% zine. 

A. The base price is taken at $21.00 for 45% 


275. Thatisa usta contrace price ismit? 
” 


226. Now, explain the next item. 

A. Oneeach rise or fall of the market quotation 
one dollar above the base quotation, $5.00 per 100 
lbs. above or below, $6.00 is added to or taken from 
the base price per ton of concentrates. 

©. 227. For each $1.00 tise above 55,00 thete 
is §6.00 per ton of concentrate added to the value of 
thesconcentiate ? 

A. Mies: 

On228. \Wihat is themext item’ 

"A. For each unit of zinc assay in the concentrate 
above 45% we have added 90 cents per ton to the 
concentrates. 

Q. 229. That is an added value of the concentrate 
for each per cent of grade above 45%? 

Pha Nes 

Q. 230. And does that represent fair market con- 
ditions ? 

A. Yes. 

Q. 231. What is the last item? 

A. Allowed to cover the cost of freight to market 
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and loading and freight on the moisture in the con- 
centrates, $8.00. 

QO. 232. Now, will you explain this example in 
which that formula is applied? 

A. I have taken the concentrate of January 16th, 
54.59% zinc. The base price for concentrate of 45% 
zinc 1s $21.00. Bonus for increase in grade would 
be 9.59 units at 90 cents, $8.63. 

©. 233. That feature of increase of grade would 
add to the value of each ton of concentrates $8.63? | 

Peeves. Bonus for increase in market priceu4so 
units at $6.00, $27.00. 

(e234. The total is $56.53? 

A. Yes. From this total has been deducted $8.00, 
as shown in the formula. 

Q. 235. Leaving $48.63? 

i 5 the met value at the mull of oie @tomman 
concentrates. 

Q. 236. And where have you entered that figure? 

A. In the middle column under the heading “Sales 
Value of Concentrates on Equal Terms as Shown 
in Appendix A.” 

Q. 237. Zinc only, what does that mean? 

A. There is no silver being taken into account 
Oreunice cold im the concentrate. 

Q. 238. That would add to the value? 

A. It would add to the value. 

@2239. And so for each Of the six Meures ime ia 
middle column, $48.63 for January, 1916, you have 
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calculated it out in the same way and according to 
that same rule? 

AL es: 

Q. 240. That shows that as between January, 1916, 
and March, 1917, each ton of concentrate was worth 
$6.64 more in the earlier period, does it? 

pee Mees: 

©. 241. And as between June, 1916 and February, 
1917, each ton of concentrate was worth $8.04 more 
in the earlier period? 

A. Yes. 

Q. 242. And as between November, 1916 and 
January, 1917, each ton of concentrate was worth 
$4.23 more in the earlier period? 

A. Wes: 

QO. 243. Now proceed. 

A. By multiplying the tons of concentrates pro- 
duced by the sales value per ton, we have a total sales 
value of concentrates produced. 

Q. 244. Which you show in the last of those three 
columns under the heading, “Sales Value’? 

A. YES. 

Q. 245. Which shows a difference in the case of 
the first comparison of $65,417.00 in favor of the 
earlier period. In the case of the second comparison 
$121,526.00 in iavor of the eager weriod andeineiie 
case of the third comparison $104,599.00 in favor of 
the earlier period, does it? 

Ae. Wess 

Q. 246. Now, how do you get the first column? 
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A. The first column is arrived at by dividing the 
total sales value by the tonnage of heading to flota- 
tion. | 

Q. 247. Which shows in the case of the first com- 
parison a difference of 89 cents in favor of the first 
period? 

PY €S: 

©. 248. And $1.49 in the second comparison in 
favor of the earlier period? 

pe eS: | 

Q. 249. And $1.23 in favor of the first period in 
the third comparison? 

ie Y Cs. 

Q. 250. Now, the last two columns headed ‘‘Profit”’. 

“A. The profit is arrived at by subtracting from 
the sales value per ton of heading the cost per ton of 
heading, and in the same way per ton of concentrate 
produced. 

QM. 251. Subtracting this cost per ton of heading 
from the sales value per ton of heading, you get the 
ultimate profit per ton of heading, do you? 

eee cs. 

Q. 252. And in the case of the first comparison, that 
shows an advantage of $1.60 per ton of heading in 
favor of the earlier period over the later? 

As Wes 

QO. 253. And in the case of the second comparison 
a profit of $2.05 per ton of heading in the earlier 
period over the later? 

Pee Y ec. 
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©. 254. And in the case of the third comparison 
a profit of $1.81 per ton of heading in favor of the 
earlier period over the later? 

Ae Yes, 

Q. 255. And the last column is what? 

A. The last column is the profit realized per ton 
of concentrate produced, arrived at in the same way. 

QO. 256. Now, what is the note above Appendix 
A; will you explain that ?. 

A. The figures indicate that the modification of 
operating with excess of oil would cause a decrease 
of profit from the zinc alone of about $1.75 per ton 
of ore delivered to the flotation plant. The tonnage 
figure seems to me to imply that it would be necessary 
to provide more equipment in the mill to get the same 
Capacity as it had under the older mode of opera- 
tion. 

Q. 257. The figures indicate to you that the total 
tonnage capacity of the mill has been reduced? 

Pe ees: 

O. 258. What else? 

A. The silver loss is also somewhat greater, but 
I have not taken it into account; that is, the silver loss 
in the 1917 period. With the market price of spelter 
9.50, the decreased profit on one year’s heading to 
flotation, says: 580,000 tons, would be about $1,- 
015.000. 

MR. KENYON: The witness is yours, Mr. Scott. 

MR. SCOTT: I would like to cross examine the 
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witness for a inoment to get at his method in some of 
these calculations and afterwards I would like to have 
an opportunity to check over all of these calculations 
before I complete it. 

PieeCOURT: Yes. 


CROSS EXAMINATION 
Bye. SCOTT: 


X-Q. 259. Take the first, Mr. Wilding, your calcu- 
lations and tabulation of the result at the Chino Cop- 
per Company on the vanner concentrate, exhibit 255, I 
would like to ask you first whether the ratio of con- 
centration which you have adopted in this table does 
not depend on the usual formula, ratio of concentrate 
is equal to the assay of concentrate minus the assay of 
tails divided by the assay of heads minus the assay of 
tails? | 

A. This ratio of concentrate 1s the number of tons 
of heading that are necessary to produce one ton of 
concentrate, 

X-Q. 260. My question is how you derive the figure, 
take 3.94 for the third quarter of 1916, my question is 
where you get the 3.94? You get it by the formula, do 
you not? 

A. I get that by dividing 26,804 by 6,804. 

X-Q. 261. You do that upon the presumption that 
6,$804, the tons of concentrate was an actual weight, 
did you not? 

mu «YES. 

X-Q. 262. You were not here when Mr. Wickes 
tectified that 6.804 tons of concentrate was simply cal- 
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A. No, I was not. 

X-Q. 263. And if the 6,804 tons, the figure for con- 
centrate, was derived by the formula, then your cal- 
culation is fallacious is it not? 

A. My calculations are based on the figures given. 

X-Q. 264. But if the figure that is given was de- 
rived upon the formula? 

A. I haven’t calculated it in that method at all. 

X-Q. 265. I know you haven’t, but I say if the fig- 
ure, tonnage of concentrate, was derived by the for- 
mula, then your method of using that tonnage to find 
the ratio of concentrate from, is based upon an error, 
is it not? 

A. That tonnage must have been derived from the 
formula, then. 

X-Q. 266. It was derived from the formula? 

A. Then it should work back to the heading cor- 
Geathy, 

X-Q. 267. That is the question. It was derived 
from the formula? 

A. Well, now, if it was derived from the formula 
it should work back correctly to the heading in this 
way. 

X-Q. 268. Well, that being the case, the ratio 
of concentration still does depend upon the formula 
because you start with a concentrate tonnage that de- 
pends upon the formula? Isn’t that correct? 

A. You start with a concentrate figure, yes; and ° 
the tonnage given for the concentrate. 

X-Q. 269. Now, assuming that that flotation ton- 
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nage was derived by the formula, then you simply work 
back to a ratio of concentrate which also depends on 
the formula? 

A. If these ore weights are not given, they are cal- 
culated, and of course that depends upon the method 
he took for calculating. 

X-Q. 270. Well, we will assume them_to be cor- 
rect, that that tonnage was—the concentratq was cal- 
culated upon the formula? 

A. Yes. 

X-Q. 271. The record will show it, but for the pur- 
pose of answering me you may assume that it is so? 

me YS. 

X-Q. 272. Now that being the case, this figure for 
the ratio of concentrate, 3.94, 3.4 and 2.94 for the three 
periods, all of them depend upon the formula which 
involves the assay of concentrate, the assay of tails 
and the assay of heads? 

me Yes. 

X-Q. 273. Now, using tonnages based on this ratio 
of concentration, have you not calculated a value for 
the assay of the tailings? 

A. Yes, of course. Everything depends on the 
weight of the concentrate and the weight of the heads. 

X-Q. 274. And this being the case, the calculated 
assay of tailings which you have computed and in- 
serted in this table does not agree with the actual as- 
say? 

A. No, it does not. 

X-Q. 275. And with this information, that these 
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—that this flotation concentrate tonnage was calcu- 
lated, you would not say, would you, that your figure 
for the assay of the tailings which does not check 
the number it started with, is more accurate than the 
original tailings assay? | 

A. There is evidently a very great discrepancy 
that seems to be due to imperfect work. If the ton- 
nage concentrate calcuiated by any formula that you 
are to take is not that sum, not that amount, then 
it either cannot be correct or else the tailings assay 
cannot be correct, or some other assays. There must 
be some imperfection—some imperfect ‘work some- 
where, else these things would check. 

X-Q. 276. Where is the error? 

A. JI cannot say where the imperfection was in 
the work. 

X-Q. 277. Well, now, in view of this which do 
you think is the more accurate, your calculated assay 
of tailings derived as it is from three factors, one 
of which is the analytic assay figure itself, or that 
actual assay return? 

A. J cannot express any actual opinion as to that. 
If the work was imperfect then I shall not say where 
the imperfection crept in and which is the more ac- 
curate assay. 

X-Q. 278. I think you should be able to give me 
an opinion on this subject. We have here in this table 
the actual assay of tailings? 

Xe Ves, 
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X-Q. 279. Taken by reliable sampling means? 

Ee 6 YES. | 

X-Q. 280. And assayed presumably by reliable 
assayers? 

ix Yes. 

X-Q. 281. And we have also figures—now, you 
have taken these actual assay figures in connection 
with other assay figures and have compiled another 
tailings assay. Now, can’t you give me an opinion 
as to whether you think that by calculating, making 
a calculation based upon an actual assay and thereby 
calculating an assay, do you think your estimated, 
compiled assay 1s more accurate than the actual assay 
you started with? 
if the 
given tailings assay is correct and the given heading 


A. Given these figures, if the given assay 


is correct, then the given concentrate assay must be 
wrong. | 

X-Q. 282. I don’t believe you have answered my 
question. My question 1s whether you think your 
calculated assay of tailings is more accurate than the 
assayer’s own return? 

A. Well, I say that if that is correct and the other 
assay which I presume is just as reliable as the tail- 
ings assay— 2 

MR. KENYON: Indicating headings assay. 

THE WITNESS: (Continuing)—then your con- 
centrate assay must be wrong. There must be some 
etror in the work in order to arrive at different re- 
sults by the two methods. 
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(Question read as follows: “I don’t believe you 
_ have answered my question. Aly question is whether 
you think your calculated assay of tailings is more 
accurate than the assayer’s own return?’) 

MR. SCOTT: You must have an idea. Thates 
susceptible of an answer. 

A. The concentrate assays then is wrong or the 
headings assay is wrong. 

X-Q. 283. I insist upon you answering the ques- 
tion? 

A. JI cannot express an opinion as regards the 
work. The figures show considerable discrepancy. 

X-Q. 284. You mean to say then that having ‘this 
assay figure, you intend to convey to me the idea 
that :you do not know whether these calculated assays 
are more or less accurate than the actual assay you 
started with, to base your calculation on? You do 
not know? . 

A. Over a long period of time | would say that 
we have far more accurate results from samples of 
headings and concentrates than we have of tailings. 
Then, as a consequence, recoveries figured on the 
basis given, of calculations is more accurate than one 
calculated by the formula of assay to headings, con- 
centrate and tails; and on that account, the only 
method of arriving at the amount of valuable material 
going away in the tails is by difference. 

X-Q. 285. Is by what? 

A. By. difference of contents. 


eee ene ee eee eee eee 
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X-Q. 286. Well, I do not think you have answered 
the question yet. My question was whether you think 
your computed assay of the tailings, which starts out 
with the real assay and utilizes it with two other assays, 
is more accurate than the actual assay returned to 
start with—actual assay returned you started with? 

A. Well, then, we started with an assay of the 
heads that is wrong or an assay of the concentrate 
that is wrong. 

X-Q. 287. You refuse to answer the question. 

A. I think in the form in which you put it I am 
not called upon to express an opinion as to the accuracy 
of their work. Both cannot be true. 

X-Q. 288. You think it is more accurate or you do 
not think it is more accurate, or you do not know any- 
thing about it? 

THE COURT: The witness takes the three assays 
and says they cannot all be correct and has told you 
it is more likely the error is in the tailings assay than 
anywhere else for reasons that he gives. ‘[hat comes 
pretty near answering it. Of course he does not give 
you a yes or no answer. He says there is bound to 
be an error there somewhere, because you cannot find 
your copper in these assays. 

MR. SCOTT: Well, take your assumption that you 
think the greatest possibility of error is in the tailings 
assay as compared to the heads and concentrates, now, - 
even making that presumption; do you think this cal- 
culation of yours will give you a more accurate figure 
than the tailings assay with which you started? 
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A. Il cant quite see thar wii Sseoit, 

(Question read. ) 

A, lt willgive me an accurate figure for recovery. 
but not necessarily more accurate than the other. As 
{ say I cannot express an opinion as to the accuracy 
of the work. 

X-Q. 289. Is there any other possibility of account- 
ing for the difference that exists in your figures besides 
an error in assay? 

A. Imperfection of work I[ say, not necessarily in 
assay. 

X-Q. 290. In what work? 

A. The work of sampling or weighing the heads 
or something or of assays. 

X-Q. 291. Might be in any of those places. 

Zi, KES. 

MR. SCOTT: For the present I would like to dis- 
continue this cross examination and have an oppor- 
tunity to go into these figures thoroughly before re- 
suming it. 


Witness excused. 


M. W. ATWATER, recalled, testified as follows: 


DIRECT EXAMINATION. 


O. 1. BY MR. WILLIAMS: Mr. Atwater, have you 
made a full calculation which Mr. Scott (Kremer) re- 
quested you to prepare and have you the figures of 
that calculation with you? 
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A. I have, and [ have the figures with me. 

Q. 2. Upon making that calculation what results 
did you obtain? 

A. The total estimated increase in net profits would 
be $1,104,815.38. 

MR. WILLIAMS: I think I will offer the calcula- 
tion in evidence. 

MR. SCOTT: I object to its admission in evidence 
on the ground that it is incompetent, irrelevant and 
immaterial, having no bearing upon any of the issues 
in the case. 

MR. GARRISON: They asked for it, and we fur- 
nished it. 

Nike WILE wiS- Whe evidence is in. Thier is 
merely an explanation. 

THE COURT: The evidence is in. This is merely 
a compilation. I do not know how much weight it is 
entitled to, if any, but it will be admitted, and the 
objection will be overruled. 

Tabulation admitted in evidence and marked Plain- 
tiff’s Exhibit 274. 

MR. WILLIAMS: The witness is offered for cross 
examination on this compilation. 

MR. SCOTT: No cross examination. 

Witness excused. 
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ELTOFT WRAY WILKINSON, called as agar 
ness in behalf of the plaintiff in rebuttal, being first 


duly sworn, testified as follows: 


DIRECT EXAMINATION. 


@. 1. By MRO SENYON: State your namewace 
residence and occupation? 

A. Eltoft Wray Wilkinson, 30 years old, metal- 
lurgist and engineer. 

Q. 2. Residence? 

A. San Francisco is my principal residence. 

©. 3. What has been your education and training 
in metallurgical directions? 

A. In metallurgical directions [ have had no train- 
ing except the last seven years with the Minerals Sep- 
aration. My previous education was not in metallurgy 
at all. It was engineering work. 

©. 4. What was your engineering education? 

A. I took a course in electrical and mechanical en- 
gineering at the University of Leeds. 

©. 95. liv Eneiand - 

A. In England. I graduated with honors in elec- 
trical engineering, taking mechanical engineering, phys- 
ics and mathematics besides. 

Q. 6. What has your experience been in metallur- 
gical directions? 

A. For the last seven years I have been employed 
by Minerals Separation both in England and United 
States, and also in Mexico to a certain Dur- 
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ing that time I have been engaged in testing ores and 
investigating their treatment and starting up and run- 
ning and installing flotation plants. 

Q. 7. Laboratory work and field work? 

A. Laboratory work and field work, both. 

Q. 8 And handling all sorts of problems in connec- 
tion with such installations? 

ae Yes: 

Q. 9. I wish you would compare the Butte & Su- 
perior Mining Company’s figures for its oil flotation 
on zinc ore during the first quarter of 1917, as given 
in its sworn monthly reports, being Exhibits 269, 270, 
and 271, where approximately twenty pounds of oi! was 
used per ton of ore with the Timber.Butte Mill figures 
for the same quarter for its oil flotation on the similar 
Elm Orlu ore, as given in plaintiff's Exhibit 249, and 
state which is the better, metallurgically, and why? 

A. I have tabulated together the results of the first 
Quarter on 1917, 

Q. 10. And you produce a tabulated statement? 

me | ftave it here. 

MR. KENYON: The plaintif offers the tabulated 
statement produced by the witness in evidence. 

Statement admitted in evidence and marked Plain- 
tiff’s Exhibit 275. 

Q. 11. Will you please explain this tabulation and 
interpret the results for us? 

A. In the top set of figures, they are divided into 
two sets by a line in the middle; I have the Timber 
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Butte Mill results tabulated. In the lower set the Butte 
& Superior results. 
Q. 12. From Exhibit 249? 


A. Yes, from Exhibit 249. In the lower set 1 have 
the Butte & Superior mill results as taken from their 
sworn statements. 


Q. 13. For the months of January, February and 
Miarch, 1917? 

A. Yes, sir. The second column shows the products, 
considered in the tabulation, the feed to flotation, flo- 
ta:ion feed it is written here: flctation concentrate 
flotation tailings given and flotation tailings calcu- 
lated. That is the same for both sets of figures. The 
third column shows the tons of material coming under 
these headings and the fourth column shows those 
same tonnages reduced to the basis of 100 tons flota- 
tion feed for comparative purposes, so that we can 
compare them for an equal amount of feed. 

Q. 14. In the case of the Timber Butte Mill the 
concentrate is a little over 25 per cent of the total 
weight of the flotation feed? 

A. 25.643 per cent. 

Q. 15. And the tailings are a little under 75 per 
cent? 

A. Yes, sir. 

Q. 16. And in the other case? 

A. 22.514 per cent is the weight of the concentrate. 

Q. 17. As against? 

A. Against the weight, of feed. 
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Q. 18. As against what for tailings? 

A. 77.486. 

Q. 19. That is simply a convenient way? 

A. It is a convenient way of comparing these re- 
sults, starting from a common basis. The next column 
is the assay of zinc, percentage of these products tab- 
ulated here showing that in the Timber Butte Mill 
the average feed assayed for the first quarter of 1917, 
Pao > ner cent Zinc. 

Q. 20. What was the Butte & Superior? 

A. That was 12.793. The concentrate assay in 
the Timber Butte Mill was 54.474 per cent zinc as 
compared with 47.228 per cent of the Butte & Su- 
perior Mill and the tailings assay given for the Tim- 
per Butte Mill was 0.714 per cent zinc as against 2.192 
per cent of zinc given for the Butte & Superior Mill. 
That is calculated from the figures of each of these 
months, the weight of tailings and the assay of tail- 
ings presumably multiplied together and added and 
averaged. 

Q. 21. When you say “given” that means that the 
figures are given in sources from which you have taken 
them? 

A. The sworn statements, yes. 

QO: 22. Now, what is that last figure under the 
column “assay zinc per cent” that last figure in each 
case? “Tails calculated?” 

A. I will be able to explain better that last figure 
‘after considering the next column I think. 

Q. 23. All right, explain it later then. 
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A. The next column shows the tons of zinc in 
the products obtained from these operations, assuming 
the operations to have been carried out on 100 tons 
of ore in each case. That is based on this percentage 
in the column of percentages. It shows that in the 
Timber Butte Mill in the feed owt of 100 tons of 
feed there were fed 14.295 tons of zinc. In the con- 
centrates there were recovered of this 13.969 tons of 
zinc, and in the tailings there were lost .§531 tons 
Olazinc. 

In the Butte & Superior Mill out of 12.793 tons of 
zinc fed in with 100 tons of flotation feed there were 
recovered in concentrates 10.632 tons of zinc and 
lost in the tailings according to the amount given 
1.698 tons of zinc. Now, taking these figures we 
find that the sum of the tons of zinc in the concen- 
trates and in the tailings adds up to not the same as 
the total tons of zinc in 100 tons of feed. And that 
might be due to an error in assaying or handling of 
samples or a number of errors might creep in there, 
and also it is harder to get a good assay on a low 
grade sample than it 1s on a high grade sample. 

Q. 24. That is the tailings assays are harder to 
take accurately than the concentrate samples or the 
heading samples? 

A. Or the heading samples, yes. The figures given 
as tailings calculated along the line starting “tailings 


De 


calculation 
THE WITNESS: On the line starting “Tailings 
Assay .326” is the difference between the tons of zinc 
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in the concentrates and tons of zinc in the feed; in 
the first place 14.295, in the latter 13.969. 

Q. 25. That is, assuming the accuracy of the assay 
of the feed as containing 14.295 tons of zinc, and 
the assay of the concentrate as containing 13.969 tons 
of zinc, there could have been only .326 tons of zinc 
in the tailing? 

A. That is all-there could havé been. 

QO. 26. That is all the zinc that was left? 

Zeme fee, ie test oc the metal was in the comeemes 
trate. Now, the same way with the Butte & Superior 
figures I find, assuming the accuracy in the zinc assay 
of feed and concentrate, that the concentrates do not 
account for 2.161 tons of zinc, and as in mill opera- 
tions there are two outlets for metal, the tailings and 
(re comeenttate, once it has got into the mull} we 
assume that it has gone into the tailings. 

Q. 27. So that in that case if the Butte & Superior 
mill, as in the other case, if the assay of the flota- 
tion feed was correct, namely that 100 tons contained 
12.793 tons of zinc, and if the assay of the concen- 
trate was correct, that 100 tons of feed gave the con- 
centrate 10.632 tons of zinc, then there were 2.161 
tons of zinc unaccounted for, which must have been 
lost in the tailings? ) 

A. Yes. Now, taking the defendant’s figures for 
the tons of zinc in the tailings from the treatment 
of 100 tons of ore and distributing that figure—for 
instance, in the Timber Butte case, distributing that 
.326 tons of zinc through the 74.357 tons of tailings, 
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it gives us an assay of .438%, which has been put 
down here as the calculated assay. 

Q. 28. And in the case of the Butte & Superior 
the corresponding calculated assay of the tailings in 
the zine would be what? 

A. 2.789% of zinc calculated in the same way. 

QO. 29. “That is‘to say, if I understand you cor- 
rectly, given the percentage of zinc stated in each case 
in the heading, and the percentage in the concentrate, 
and the tonnages given for those two, the tailings 
must have carried in the case of the Butte & Superior. 
2.489% of zinc and in the case of the Timber Butte 
438% of zinc. 

A. They must. Now, the next column is the recov- 
ered per cent of zinc in flotation products, by flota- 
tion feed and concentrate; that is, assuming that the 
amount of zinc as determined by assay in the feed is 
correct and the amount of zinc in the concentrates 1s 
correct, taking into account the weight of concentrates 
produced, the per cent produced from the feed, we 
find that 97.72% of zine in the case of the Timber 
Butte mill was recovered in the concentrate. 

Q. 30. And the corresponding figure in the case of 
the Butte & Superior? ; 

A. 83.11%. Now, the next tienres®377 siaea 
stands for the recovery in the tailings, assuming the 
given assay figure to be correct. 

QO. 31. You don’t mean the recovery in the tailings ; 
you mean the percentage in the tailings? 

A. ' Well, the percentage of zinc in the tailings; it 
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is lost, 1t is gone to waste, but it is figured in the same 
way as the recovery in the concentrates, and that is 
why I used the word. We find that 3.71% of the zinc 
went into the tailings. 

Q. 32. Figured on the tailings assay? 

A. Figured on the tailings assay as given. We also 
note that the addition of this 3.71, the percentage of 
zinc in the tailings, to the 97.72, the percentage of zinc 
in the concentrates, amounts to more than 100%. 

Q. 33. It amounts to 101.43%? 

A. Yes. That is merely confirmatory of what I 
said before as to the tons of zinc left in the tailings; 
it shows that if we take that tailings assay, .714, we 
again have more zinc than we actually had in the feed, 
which is impossible. 

So the next figure, 2.28, shows the percentage of 
zinc lost in the tailings, figured on the calculated 
assay, .438% zinc, and that figure, plus 97.72, takes 
you up to 100%. In the same way on the Butte & 
Superior figures we find that according to their assay 
—that is, the assay computed form their figures—tak- 
ing the tonnage of the tailings for each month and 
the assay given for that month—we find that 13.27% 
of zinc was carried away or lost in the tailings. I 
have already mentioned ,the recovery in the concen- 
trates. These two faets up to 96.38. 

Q. 34. They do not reach 100? 

A. No. 

©. 35. Three or four per cent of the zinc is un- 
accounted for? 
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A. A littl over 34%4% is unaccounted for. The 
next figure, 16.89, is the percentage of zinc carried 
away in the tailings, assuming that that unaccounted 
for metal has gone into the tailings and was lost. There 
is no justification for thinking that it would go any- 
. where else, so we assume that it went into the tail. 
ings, as we did with the Timber Butte figures. 

Q. 36. In the last column? 

A. In the last column we have calculated—tabu- 
lated the percentage of recovery of zinc in the flota- 
tion products, the flotation concentrate and tailing; 
that is, we disregard the original feed assay and we 
assume that our concentrate assay and the tailing assay 
are come and assuming that these assays we have 
here are correct, from the weights of the concentrates 
and the assay of the concentrates, and the assay of 
the tailings and the weights of the tailings we find the 
total amount of the metal present in the concentrates 
and tailings. Adding those up and proportioning them 
between the two products, we find that in the case of 
the Timber Butte mill 96.34% of zinc was recovered 
in the concentrates on that basis, and 3.64% was lost 
in the tailings. 

Q. 37. And in the case of the Butte & Superior 

Q. 38. BY THE COURT: Where was the rest 
of it? 

A. That ee up to 100%, or 99:98, thatu1s 


simply a case of where the subsequent decimal figure 


here has been disregarded in tabulating these. In the 
case of the Butte & Superior figures, we find, figured 
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on the same basis, that 86.23% of the zinc was recov- 
ered in the concentrates, and 13.77% was lost in the 
tailings. 

©. 39. Of those two methods of figuring the recov- 
ery, which, in your judgment is the more reliable and 
safer? 

A. Il would prefer the former method given in the 
last column but one. 

Q. 40. That first method, as I understand you, takes 
the total zinc in the feed and compares it with the 
total zine actually recovered in the concentrates, and 
charges off as loss the difference between the two? 

A. What is not recovered in the concentrates is 
charged off as lost. 

QO. 41. What is not recovered in the concentrates 
is gone? 

A. Because the object of the process is to make 
concentrates out of a given amount of ore, and we 
judge our success by the amount of concentrates we 
make. : 

Q. 42. And since there must be an assay in each 
case, first of the feed, second of the concentrates, and 
third, of the tailings, which of those three are more 
likely to be correct and reliable, the first two and the 
calculation figured on the first two, or the second and 
third and the calculation figured on the second and 
third? 

A. It is more likely to be accurate to figure on the 
first two than the second and third. \ 

Q. 43. Now, what is your conclusion as to these 
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two operations, the one at the Timber Butte mill and 
the other at the Butte & Superior mill; which is the 
better metallurgically ? 

A. In my opinion the result obtained at the Timber 
Butte mill as shown in these figures is better consid- 
erably than the result obtained at the Butte & Superior 
mill, as shown by these figures. 

©. 44. Notably better, you would say? 

A. I should say notably better. 

Q. 45. The concentrate produced at the Timber 
Butte mill is of a grade of 54.474, is it? 

Pe py es 

Q. 46. And the concentrate produced at the Butte 
& Superior mill is of a grade of 47.228? 

Wes 

Q. 47. The recovery figured in the best way you 
know of, made at the Timber Butte mill, is 97.72, 
is it? 

A, Ves. 

QO. 48. And that at the Butte & Superior mill is 
Combe: 

Ewes, 


CROs se xX AMINATION: 
BY MR. SCOTT: 


X-Q. 49. Will you give it as a general statement, Mr. 
Wilkinson, that the accuracy of the sampling and assay 
results increases as the values in the sample increases? 

A. Not as a general statement, no. 

(Witness Excused. ) 
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PARKER C. McILHINEY, after being duly sworn as 
a witness for plaintiff, testified as follows: 


Pireel EXAMINATION. 
BY MR. WILLIAMS: 


Q. 1. Please state your name, age, residence and 
occupation? 

A. My name is Parker C. McIlhiney; I am 46 years 
old; I reside in New York; my occupation is that of 
consulting chemist. 

Q. 2. State briefly your education and qualifica- 
tions. 

A. I was educated at the School of Mines of Co- 
lumbia University as a chemist, and after I graduated 
I remained for some post-graduate work, which led 
to a degree of doctor. Then I went into the practice 
of chemistry as a profession, and I have been in that 
practice since about 1895, with offices in New York. 
I gave, during my studies at college, special attention 
to the chemistry and to the technology of fats and oils, 
and have done considerable professional work in that 
line. 

Q. 3. Did you do the analytical chemical work for 
the plaintiff in connection with the trial of the case of 
Minerals Separation, Limited, against Miami Copper 
Company? 

ee cdid: 

O. 4. Have you niade chemical examinations and 
analyses of the specimens brought to you from Salt 
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Lake City by Prof. Fulton and party, marked as sam- 
ples obtained at Utah Copper Company, Magna plant? 

A. I have done so 

QO. 5. I now show you plaintiff’s exhibit No. 253, 
and ask you whether or not ygu made the determina- 
tions under the heading ‘Percentage Copper” in that 
table. 

. Waid. 

QO. 6. Are they or are they not accurate determina- 
tions of the copper percentages of the products exam- 
ined by you? 

A. Ibelieve they are accurate. 

Q. 7. I call your attention also to the figures in 
the column headed “Oil Upon Products.” Did you 
make those determinations? 

Aye raid. 

Q. 8 In your determinations you have as the first 
item, ‘‘Concentrates Vol.” which I understand to be 
volatile, “67%.” Then, “Non-V” which I understand 
to be non-volatile “2.14%; total, 2.81%.” Will you 
explain the meaning of that description of your results? 

A. [ described the results of the analyses that I 
made of these products in this way, giving separately 
the percentage of volatile oil and of non-volatile oil, 
simply because, in carrying out the determinations, I 
considered it safer and more accurate to determine 
first the volatile oil which was upon the samples, and 
having removed that, to proceed to the separate deter- 
mination of the non-volatile portion. I simply reported 
these results in the form in which I obtained them. 
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Q. 9. And where would the line be drawn as be- 
tween volatile and non-volatile in view of the character 


of your determination? 


A. That line would be drawn by counting as volatile 
oil the oil which could be removed from the product, 
ore or tailings or other products, by heating it in a 
current of steam to a temperature of about 130°C. 


Q. 10. Now, have you made a comparison between 
the results obtained by you and the results reported 
by the Utah Copper Company, Arthur plant, and ap- 
pearing in defendant’s exhibit No. 251? 

A. J have made such a comparison. 

QO. 11. Now, in the determination that you have 
made as to the percentage of oil in the concentrates, 
your figure is 2.81%, is it not? 

Eel t 16: 

©. 12. Now, what is the figure of the Utah Copper 
Company? 

A. The figure which is reported by the Utah Cop- 
per Company is, as I understand it, the percentage of 
oil contained in the mixture of concentrate and oil. I 
have calculated my results in terms of the percentage 
by weight which the oil bears to the solid matter upon 
which it is carried, so as to make my report uniform 
throughout, both as to the amount of oil added to the 
ore in the feed, and as to the amount of oil found 
upon the products. [| understand that this report is 
calculated the other way, but I have calculated from 
the figure given by the Utah Copper Company that, 
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on the same basis of the calculation that I used, the 
oil would be 2.40. 

Q. 13. That is to say, their figures “Combined 
Coneenirate” which reads “Oil Analysis, Total Weight 
of Sample.” and the tigures “Total Weight of Oil Con- 
iained” and the figures, “Pouyds of Oil per Ton, 
46.88." vou interpret as meaning that there is 46.85 
pounds per ton, the total weight of the oil and solid 
matter? 

A. | understand it so. 

QO. 14. And making the correction or alteration to 
correspond to vwur method of computation, what per- 
ceniage do vou tind? 

A. 240%. 


QO. 153. And what was your computation? 


—_ 


A. My result 

Q. 16. Your result, I imean. 

A. My result as reported was 2.81. 

O. 17. Now, what is the next figure or determina- 
tion of yours which vou have just compared to the 
return of the Utah Copper Company? 

A. The tailings. 

Q. 18. In the Utah Copper Company report there 
is “No. 11 Tailing Sample, Cut No. I—No. 11 Tailing 
Sample, Cut No. 2.” Did vou ascertain these sepa- 
rately or together? 

A. No; I mixed the whole sample together and then 
examined it. 

QO. 19. What was your determination as to the 


eanner tirer? 
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A. On the tailings I found .20¢¢ of copper. 


©. 20. And the report of the Utah Copper Com- 
pany gives what for No. 1? 


Pe 105% copper. 
Q. 21. And for No. 2° 

A. For No. 2, .145 copper. 

Q. 22. Now, are you satisfied of the accuracy ot 
your determination ? 

A. I am satisfied that the assay that I made of the 
sampled that I received is accurate. 

Q. 23. And the discrepancy, is it or is it not larger 
than it ought to be for samples of the same product? 

A. It is much larger than it should be for fairly 
taken samples of the same product. 

Q. 24. Now, as to the oil determinations, can you 
resolve the figures of Utah with your method of 
determination ? 

A. I can, and when the calculation is made it shows 
that for the portion of the tailings sampled just de- 
scribed as Cut No. 1, where the report gives in pounds 
of oil per ton, 6.60—that corresponds by the method 
of description of the results which I have used to 
33%; and in the case of Cut No. 2, the number of 
pounds of oil per ton reported there, which is 5.75, 
corresponds to .29%. 

Q. 25. And what 1s your determination as to the 
total of the two cuts? 

A. I find .199 per cent of oil on the tailings, the 


fo) 
two samples having been mixed before examination. 
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©. 26. Here again is there or is there not a varia- 
tion such as would not be ordinarily expected? 


A. The variation is considerable and I think is 
larger than would be expected to occur between two 
similar analyses of exactly the same sample. 


Q. 27. And, as to your determination, are you or 
are you not satisfied as to the accuracy of it? 

A. I am quite satisfied that the oil determination 
that I made upon the sample that] received was ac- 
Cuikane. | 

Q. 28. Now, what is the next comparison to make? 

A. The skimmings of the first spitzkasten. 

Q. 29. And that I take it is described as machine 
No 1 spitzkasten, No. 1 overflow in the Utah Copper 
Company report? 

A. Yes. I understand that is the way they describe 
it in their report, the same material that I have deé- 
scribed under the name of skimmings of first spitz- 
kasten. 

©. 30. Now, make the comparison of their figures 
and yours? 

A. As to the copper, the Utah Copper Company 
reports 19.1 per cent, whereas I have found 19.7 per 
cent. As to the oil, they report 412.31 pounds of oil 
per ton, and which calculated into the same shape as 
the results that I have, would be 25.97 per cent, and 
iny figure refers—my figure for the same determina- 
tion on the same material is 26.24 per cent. 

Q. 31. The difference between these determinations 
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as to copper and oil is not a large or unusual differ- 
" ence, is it? 

A. Well, the difference in copper seems to me much 
more material than the difference in the oil. 

Q. 32. Would you expect such a variation from a 
careful determination from the same character of 
material ? 

A. I think that samples of concentrates, if sampled 
perfectly accurate’ ought to agree more closely than 
these do in copper. 

Q. 33. Now, what is the next figure, concentrate 
from the second spitzkasten? 

ene VCS: 

Q. 34. Please make a comparison of these? 

A. On this product the Utah Copper Company re- 
ports a content of copper 21.25 per cent, whereas my 
result 1s 21.75 per cent. The amount of oil which they 
report, transformed into percentages on the basis that 
[ have used, is 5.08, whereas I find in this product 
4,97, 

Q. 35. Were you one of the party representing the 
plaintiff which visited the plant of the Butte & Su- 
perior Mining Company on April 29th during this 
trial? 

A. I was. 

Q. 36. What in particular were your duties at that 
inspection? 

A. My duties on that day were to receive from the 
representatives of the Minerals Separation who took 
samples the samples as they were prepared and to 


\ 
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seal them and to make a record of them and to see 
that they were brought to my laboratory safely. 

O..37 seid you make determinations from the speci- 
mens that were thus obtained? 

ieee 

Q. 38. I now show you plaintiff's exhibit 252, and 
ask you first whether or not you made a determina- 
tion of the percentage of sharps and slimes in the con- 
centrates and tailingSwhich were of these specimens? 

A. J did. 

Q. 39. In what manner did you determine what were 
sharps and what were slimes? 

A. By taking the whole sample as received, being 
suspended in water and stirring it up so that it was 
uniform and allowing it to settle for one minute and 
then drawing off the slime, leaving behind the sharps 
which had settled. 

Q. 40. And the percentages stated in this table are 
those that you arrived at by that method of determi- 
nation ? 

A. Yes, the figures given for the weight of con- 
centrate slimes and concentrate sharps are related to 
each other in exactly the way in which I found them 
to be. 

QQ. 41. Have you separated the sharps and slimes? 
Did you separately assay those different products. 

ya Cane Mob eb 

QM. 42. And are the facts given in this table those 
that you determined? 

ma, eS, they are. 
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Q. 43. And did you make any determination of 
separated products? 

Se. eanll Glial, 

Q. 44. And are those the figures of this table? 

A. Yes, they are. 

©. 45. The separation into volatile oils recovered 
and non-volatile oils recovered was or was not that 
made in the same manner as in regard to the Utah 
specimens ? 

A. It was with regard to several of the Utah speci- 
mens, but I did not separate the volatile from the non- 
volatile in all of the Utah specimens. In other respects 
they were the same method of examination. 

©. 46. In so far as these appear on this table and 
in the Utah table, the method is the same, is it not. 

i Cs: 


Whereupon an adjournment was taken until 10:00 
A. M., Monday, May 14th, 1917. 


Monday, May 14th, 1917, 10 a. m. 


MR. WILLIAMS: If your honor please, in this 
suit, as we started with the original pleadings four 
weeks ago today, I said to your honor that the issues 
as presented were validity and infringement by the 
defendant at or before the filing of the bill of com- 
plaint in October, 1913. We presented a very short 
opening case, establishing those facts from the view- 
point of the plamtiff, and the trial proceeded. The 
defendant proved that, since the first of January, 1917, 
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and since the decision of the Supreme Court of the 
United States in the Hyde case, it had continued its 
operations with the sole variation of the addition of 
considerable quantities of oil, and the very definite 
use of soluble frothing agents. The facts relative to 
those proceedings of the defendant have very fully 
appeared. In the course of the trial we filed a sup- 
plemental bill, and in that supplemental bill we brought 
in certain new parties, and I may say that under that 
supplemental bill all the facts as to title have been 
practically stipulated, insofar as they were not pre- 
viously stipulated. In that supplemental bill we allege 
that the acts of the defendant which were instigated 
by the defendant Hyde or started by the defendant 
Hyde, have continued, and of course the meaning of 
that is that they continued up to the time of the filing 
otf that supplemental bill of complaint. 

Then in connection with the matter of the disclaimer, 
we made, in the supplemental bill a charge of infringe- 
ment, and that was a general charge of the continuance 
of the infringement up to the time of the filing of the 
supplemental bill of complaint. Upon careful scrutiny 
of that supplemental bill it seems to us that the definite 
charge of infringement of the other claims, which 
were charged to be infringement in the original bill, 
claims 1, 2, 3, 5, 6, 7 and 12, they should be incor 
porated in the supplemental bill, to squarely present 
the issues that have been in fact raised by the evi- 
dence in this trial—therefore we ask leave of court to 
amend the supplemental bill of complaint which I now 
hand your honor, by inserting in clause 7 thereof, line 
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3 from the bottom, after the word “disclaimer,” the 
following: “As well as claims 1, 2, 3, 5, 6, 7 and 12 
of said letters patent”, so that the clause reads: “That 
the processes recited in claims 9, 10 and 11 in said 
letters patent 835120, as limited by said disclaimer, are 
new and original inventions of the patentees thereof; 
and said claims 9, 10 and 11 of said letters patent 
835120 as limited by said disclaimer are good and valid. 
and that the Butte & Superior Mining Company had, 
subsequent to the issue of said letters patent No. 
835120, and prior to the filing of the bill of compl'aint 
herein, and without the license or allowance of the 
plaintiffs or either of them, employed processes of 
concentrating powdered ores covering and containing 
said invention and inventions, in infringement of claims 
9, 10 and 11 of said letters patent 835120, as wett as 
claims 1, 2, 3, ® 6, 7 and 12 of said letters patent, and 
continues so to do, and has encouraged and induced 
others so to infringe.’ I would change that word 
“continue” to “continues”. I informed the defendant 
this morning of our intention, so as not to make it a 
matter of surprise. 

MR. KREMER: We desire to object to the amend- 
ment at this time as untimely. It certainly comes at a 
very late hour, and we object to it particularly for the 
reason that it entirely changes the cause of action 
attempted to be set forth in the supplemental bill of 
complaint. Reducing it to simple language, we find 
that in the supplemental bill which was filed over ob- 
jection, as your honor will recall, there was an allega- 
tion of continuing alleged infringement of claims 9, 
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10, and 11, those claims of the patent which had to do 
with the use of more than one per cent of oil. The 
purpose was, as set forth in the supplemental bill, to 
confine it to those particular claims in order that they 
might raise an issue upon those claims which they 
omitted to disclaim. Now, after having so framed 
their pleading, they desire to amend them so as to 
extend it to all those claims of the patent which are 
entirely without the purview of claims 9, 10, and 11, 
the claims with reference to which the pleading was 
originally drawn and intended to be drawn. I believe 
that I can make the statement quite that strong, “in- 
tended to be drawn,” because of the fact that the alle- 
gations immediately preceding are the allegations hav- 
ing to do with the disclaimer of this particular claim. 
and all of the disclaimer is set forth there by way of 
inducement to the particular part of infringement of 
9 10 and 11. So it seems to me, that 11 we aneme 
construe the paper as it is drawn, that we can reach 
no other conclusion than that the cause of action 
attempted there to be set forth is a cause of action 
for the infringement of these particular claims which 
they allege that they disclaim. So, we object to it for 
that reason; and in addition to that we would inter- 
pose the same objection that we interposed to the filing 
of the supplemental bill. 

MR. WILLIAMS: May I read to your honor the 
other clause of the supplemental bill which brings in 
these continuing acts, although not quite as definitely 
as we want them. That is on page 8 of the supple- 
mental bill commencing with line four. 

MR. KREMER: That is a part of your amended 
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bill, isn’t it? That is your amended bill of complaint, 
not your supplemental bill, and is so embodied in your 
amended bill under a notice that you served that it 
would be inserted in your amended bill of complaint 
upon a certain page and at a certain line. Page 8 is 
not a part of your supplemental bill. It is a part of 
your ainended bill of complaint. 


MR. WILLIAMS: The claim is that the process 
introduced by the said Hyde into the Butte & Superior 
Mining Company’s plant was continued in use by the 
said company, the defendant here, by and through 
other employes and under other superintendence, and 
in other plants. That is the allegation. Now, that 
is all the more reason for not segregating, after such 
a trial as we have had and after the introduction of 
such evidence as we have had, for not segregating the 
cause of the continuance of infringed claims 9, 10 and 
11 from the other claims which were originally charged 
to be infringed. The pleading as it stands, without 
this amendment, would seem to support that special 
issue, and it is deemed advisable by all means that the 
pleading should set forth the issues which the trial of 
this case has practically brought forward by proof of 
the facts brought forward by the defendant. Mr. Ken- 
yon wants to say a word. 


MR. KENYON: The original bill of complaint 
brought by the Minerals Separation, Limited, alleged 
Merimceniony Ot alisemaime claims, 1, 2, 3a poe, 10; 
11 and 12. When the other two defendants were 
joined by this supplemental bill they thereby joined 
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in this alleged charge of infringement of all the claims. 
They became a party to them without themselves spe- 
cifically repeating the charge of infringement that the 
owner of the legal title, acting for itself and for them 
had made. Now, the disclaimer coming along did not 
have to be pleaded by supplemental bill at all. The 
authorities so hold. It may be pleaded and it may not 
be pleaded. It need not be pleaded. Had it not been 
pleaded, it would by operation of law nevertheless re- 
late back to the original pleading of infringement of 
claims 9, 10 and 11. And that original pleading made 
three or four years ago, would, by operation of law, 
and by effect of the disclaimer, become a pleading 
that claims 9, 10 and 11, so subsequently limited by 
disclaimer, had been infringed prior to the filing of 
the bill. That is the legal effect of a disclaimer under 
the authorities, that it relates back to the time of issue 
of the patent, takes effect from the time of issue of 
the patent, and the claims affected by the disclaimer 
are in contemplation of law as if they had been dis- 
claimed from the day the patent issued; and all cases 
of infringement are to be determined on that theory. 
So we need not at all have pleaded this disclaimer nor 
need we have in the name of the two new parties 
alleged anew an infringement that had been compre- 
hensively alleged in the original bill. And that clause 
7 therefore, in contemplation of law, adds nothing to 
the allegations of infringement of the original bill, 
excepting only the one item, the words “and continues 
so to do.” That is to say, it adds to the allegation of 
the original bill that the act of infringement was con- 
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tinuing at the date of the filing of the supplemental 
bill. The allegation was that the act of infringement 
of these three claims as limited by the disclaimer was 
continuing. Now, the relation of these three claims 
as limited by disclaimer to the other claims is, as your 
honor has certainly held in dealing with this matter 
of disclaimer, that these three claims certainly cover 
and included in their -original form what the other 
claims covered and included. They cover and include 
all of them. 


And if they differ from these other claims, they 
differ only in covering more. Now, by disclaimer we 
have cut down that “more” to something less than it 
was originally, but still not to something less than 
these other claims. It still remains that these claims 
9, 10, and 11 as limited by disclaimer are, if they differ 
at all from the other claims, broader than the other 
claims. Therefore, the allegation of infringement of 
these broader claims includes the allegation of infringe- 
ment of the narrower ones, necessarily, in the nature 
of the case. And our motion merely is that that alle- 
gation of infringement there, the only now feature of 
which is the continuing of the infringement up to 
the date of the filing of the supplemental bill, shall be 
the comprehensive including, not only claims 9, 10 and 
11 as limited by disclaimer, which are the broadest 
claims in the complaint, but also claims 1, 2, 3, 5, 6, 7 
and 12, the narrower ones, if there be any difference. 
So that nothing new ts introduced, nothing new of sub- 
stance is introduced by the amendment we ask to be 
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permitted to make; and this merely brings the pleading 
to conform exactly to the proof. 

MR. KRAMIER: If your honor pleases, it seems 
to me that if the statement of counsel is to be taken 
as given, that that confesses that this application is an 
entirely useless application. That in itself would be 
a sufficient ground of objection. But the situation is 
this, briefly: I do not know whether your honor has 
examined these pleadings since we have amended them, 
and supplemental pleadings have been filed; if not, [ 
can briefly state it this way: To the original complaint 
as filed, an application was made to file an amended 
and supplemental bill. The application was a joint 
application insofar as the amendment and the sup- 
plemental pleadings are concerned. Well, under the 
rule Of practice, the amendment would have to be made 
to the original complaint. The supplemental complaint 
is, of course, as its name implies, something that fol- 
lows afterwards; therefore, paragraph 8, to which Mr. 
Williams referred, being an amendment to the original 
complaint, was embodied in the original complaint 
under the rule of practice by notice that that should 
become a part of the original complaint at a certain 
point and place. And that was done. Therefore para- 
pragh 8 of their application, the paragraph to which 
Mr. Williams refers, was made a part and was an 
amendment to the original complaint. Now that left 
the supplemental complaint a separate and distinct 
pleading. Now, in that supplemental complaint, the 
supplemental complaint having to do only with those 
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things which had transpired since the filmg of the 
original complaint and applying the rule fiat Mr. 
Kenyon has set forth that the disclaimer relates back 
to the time of the issuance of the patent, and of course 
that would be at a time preceding the filing of the 
original complaint—therefore we find that in the sup- 
plemental complaint as filed, a separate and distinct 
ground of recovery was set up. We argued that at 
the time, and that was filed. 


Now, in that supplemental pill of complaint they 
specifically confine themselves to the use by the defend- 
Pemotecmins 0, Weandell It is all very well for 
these gentlemen to say that of course the original com- 
plaint covers it all. It it covers it all, then they should 
be satisfied. But the difficulty is this, and we might 
as well meet the crux of the situation—that perhaps 
they have some fear of the application of the rule of 
“Expressio unis, ulterior exclusio est.” [ think that 1s 


the correct quotation. 


MR. WILLIAMS: Very fine; very fine. 

MR. KREMER: The expression in that supple- 
mental bill of one particular act is to the exclusion of 
every other act, and now that is the situation that 1s 
presented to your honor, and I believe that that 1s the 
legal effect of it. Now, the question is, can they 
change their supplemental bill so as to show or to 
change their cuase of action to cover that which they 
had no intention of covering, if we are to judge from 
their pleadings, at the time that their application was 


made to file that supplemental pill. Now, | think that 


ro 
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is the situation. [ do not know that I can add any- 
thing further to the statement than that it is a mere 
simple statement of law and fact. 

THE COURT: Let us see amitere Wwesaie cee 
we have been sitting here four weeks trying claims 
9, 10 and 11, instead of the whole patent, it is time 
the court understood the fact. It has been understood 
that we were trying the whole patent except Nos. 4 
and 8, [ think it is. Your purpose is to incorporate 
in@paragraph 7, claims |, 2, 3, 5, 6, 7 and 1233 mien 
your fears incline you to believe may not be there? 

MR. WILLDTAMS: Yes, your honor. 

THE COURT: And your understanding is that we 
have been trying those? 

MR. WILLIAMS: Yes, your honor. 

THE COURT: And you think you have bet t;- 
ing only 9, 10 and 11? 

MR. KREMER: No, your honor, [ can not say 
that; I would not make that statement. I say that on 
these pleadings we have been trying all the claims of 
this patent except insofar as the allegations of that 
supplemental bill limit te. them to the right > try 
them. In other words, since the disclaimer wis ‘iled 
and since the decision, we know that the Strreme 
Court of the United States declared them in hae 
therefore I think that under these pleadings we have 
a right to assume that in the continued user o* that 
process under the pleadings should be limited to 9, 10 
and 11; they allege that we have continued to use it 


at all times. 
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THE COURT: Yes, I see. Your contention is 
that we have been trying it as far as the user is con- 
cerned, under claims 9, 10 and 11. 

MR. KREMER: Your honor understands that 
under these pleadings—confining it to the pleadings, 
for I do not want to make a general statement 

ie COUNRD- Well, you think they are team 
and perhaps they are. Well, it might be useless, but 


it iS an ancient and unalienable right to cast out 
anchors to windward, for counsel to take precautions 
and to multiply pleadings and words for fear there 
nught be some loophole through which the opposite 
party might escape and the pleader be hurt. It is in 
line, of course, with the safety-first theory, to make 
sure; and so, it is for the benefit of the court as well, 
so that the court will not be compelled to try this case 
over again. I certainly do not want to try this case 
again. 

Everything has proceeded very harmoniously, coun- 
sel have made less difficulties than we have often seen 
in this court, and perhaps the court thas made less 
trouble: but I do not want to go over this ground 
again; I want it all tried here and now. It can not 
be anv element of surprise. | think we all understood 
that these claims, 1, 2, 3, 5, 6, 7, and 12, were being 
iimedes realize ow ter the first time thateOml@eind 
{iPare being tried; M thought 9, 10 and Ii were ex- 
cluded. I must have misunderstood the language of 
counsel, for [I certainly understood that 9, 10 and 11 
were excluded from consideration, and I certainly 
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understood that 1, 2, 3, 5, 6,'7, and 12 were heme 
tried. So this amendment is in line with making it 
clear and explicit now, so we will not have to try it 
again, therefore the amendment will be allowed and 
an exception may be noted. 

( Detendant vexcepted: y 

MR. KREMER: At this time, without redrafting 
the pleadings, 1 will ask if we may insert in the 
original a line which is in accordance with the plead- 
ing. 1 do not want,to say “denial,” because [ don’t 
know just what it will be, but I want to interline the 
amendment to keep from redrafting the whole plead- 
ings, which are voluminous. 

THE COURT: Very well; if you make an amend- 
ment by interlineation, you can do that, but before you 
do it you had better call it to the attention of the other 
side and submit it to the court so that it will be un- 
clerstood. | 

MR. KREMER: Yes, your honor, we will subnit 
it. We will present it to the clerk and have him 
initial it. 


ae COMMIT Mem well. 


DR. AlcILHINEY, recalled for further 


DIRECT IRR AMINATION, 
BY MR. WILELTA Ms: y 


Q. +q. Dr. MclIthiney, additionally to the determi- 
nations made by you of specimens of the—from the 
Butte & Superior mill that are set forth in plaintiff's 
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exhibit 252, have you made a determination of the 
zinc and oil contained on the tailings from cleaner 
Poros 


mm.) | have. 
Q. 50. What was your determination? 


A. | found in those tailings 8.60% of zinc and 
2.02% of oil. 


©. 51. You may state what the corresponding deter- 
mination by the Butte & Superior Mining Company 
ame as they are stated in Extubit 227. 

A. Where | found 8.60% of zinc, they réport 
8.65% ; where I report 2.02% of oil they have 2.24%. 
OWo2. eee TE COURT: More than youn; 

eS siiy 

O33. MR WiELIAMS: Have you found Tague 
general relation of their oil determinations to your 
oil determinations ? | 

A. I] have not. Sometimes, as | recall them, they 
are higher and sometimes they are lower, though the 
totals agree fairly. 

O. 54. BY THE COURT: Let the court be clear 
on this. Is this the tailings from cleaner No. 2? 

MR. WILLIAMS: Tailings from cleaner No. 2 
which was sent to waste; 8.60% of zinc. 

ie COURT. Proceed. | 

O. 542 MR. WILLIAMS: Did you make any 
examination of the pulp obtained from defendant's 
mill, for the purpose of determining whether or not 
there was pine oil in the pulp? 
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56, And what did you find? 
1 found that there was pine oil. 


1 >i > 


57, Have you made examination of the pine 
oils supphed by the defendant to determine whether 
or not they contain a soluble frothing agent? 

A. J have made such determinations. 

Q. 58. And do you find that the pine oi], besides 
containing a soluble frothing agent, contains insoluble 
material ? 

A. Yes; the pine oil contains both soluble and 
insoluble portions. 

Q. 59. Did you examine specimens obtained from 
the defendant of an operation performed in court 
by Dr. Sadtler in av@oabbett, said to representeiie 
disclosure of the California Journal of Technology? 

A. J did examine such a specimen. 

Q. 60. What did you find as to the copper con- 
tent—it having been stated that the ore was a copper 
Ore: 

A. I found that thevore itself contamedss” aes 
copper; that the concenimate contamed=2 3377 sane 
that the tailings contained .59%. 

©. 61. And what mes the recovery, om those mic- 
ures ? 

A. That would indicate a recovery of 40.96%. 

Q. 62. Did you examine the specimen of kerosene 
oil supplied by the defendant as corresponding to 
that used by Mr. Phillips in his 25% kerosene oil 
experiment made in court? 


Butte & Superior Mining Company. 4703 
Parker C. Mclihiney. 


Peo cid: 

Q. 63. What was vour examination and what did 
you find? 

A. I found that it contained a soluble frothing 
agent, and I separated that frothing agent from the 
main body of the oil by dissolving it in water, and 
examined the water separately, and found that it 
gave every evidence of containing a soluble frothing 
agent. 

©. 64. Did you make any concentration? 

A. Yes; I not only examined the water solution 
itself, but I concentrated the ingredients into a smaller 
volume by distillation or by rectification, and found 
that the liquid when concentrated gave more marked 
indications than the original water solution from 
which that rectified material was obtained. 

OeOs) MW asihere any odor about it? 

A. Yes, there was. The water, after having been 
separated from the kerosene, carefully, had an odor 
which was entirely different from that of kerosene, 
which was rather indeterminate in character, but I 
should be most inclined to refer it to some kind of 
pine oil or some trace of wood product. 

Q. 66. Did you examine the specimen of kerosene or 
petroleum distillate supplied by the defendant as cor- 
responding to that used by Mr. Dosenbach in his 
experiment with 25% of kerosene, said to represent 
the Kirby patent? 

A. | did, and IT found the material to show qualita- 
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tively the same character as the kerosene sample that 
I have just described. 

Q. 67. That is to say, what did it contain? 

A. A soluble frothing agent. 

Q. 68. Did you make any tests of the Butte & 
Superior oils for the purpose of determining the pres- 
ence or absence of grease? 

A. I did; I examined the oils which | had extracted 
from the various products, and I found that they 
all contained a large proportion 


say from between 
one-half to two-thirds of a solid grease. I examined 
this solid grease particularly in the case of that ob- 
tained from the slimes of concentrates, and [ found 
that it had a mylting point of approximately 36° C., 
and that in that case it constituted 47.6% of the 
whole of the o1l1 which had been extracted from those 
concentrate slimes. 

Q. 69. | have computed as 97° F. about; will you 
accept that coniputation? 

A. | will not dispute that computation. 

Q. 70. Did you separate this solid material? 

A. I separated it in the course of the analysis 
that I] made of all these Butte & Superior materials: 

Q. 71. Have you a specimen with you? 

A. JT have. (Producing small bottle.) 

Q. 72. 1 note that you have marked upon the bot- 
tle containing this specimen ‘non-volatile oil recovered 
from slimes concentrates, defendant's plant, April 29th, 
1917.” Is that a proper description of this specimen 
that you have produced ? 
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Zee lips, 
MR. WILLIAMS: MI offer the specimen in evi- 
dence. 


Specimen adnitted without objection marked 
Pe eee osx HIBIT No. 276. 


CROSS EXAMINATION, 
BM WER. SCOTT: 


X-Q. 73. Could you say, or do you know that 
the solid grease you say you got from the cencen- 
trate slimes was not adsorbed at the surface of the 
bubbles and therefore not active in the flotation_opera- 
tion? 

MR WIELIAMS: It rather seems (to mie What 
the question covers a scientific theory of the opera- 
_ tion as carried on, and the witness has come here 
and told us of the results of the examination of the 
products only. It seems to me the scope of the ques- 
tion is beyond that of the direct examination, and 
that it 1s inadmissible. 

MR. SCOTT: i think I will accept your Tionor s 
ruling without argument. 

TE COURT: It scems to me that that ts so: 
anything within the range of the direct examination, 
of course, is proper, or anything within the range of 
the science disclosed in this examination. It seems 
to me now that you are going into the practice and 
theory of flotation, while this gentleman testified only 
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as to the resul(s of certain assays. The objection 
will be sustained. 
Defendant excepted. 
MR. SCOTT: No further cros® ¢xaimination 


DR. WILLEAM MASON GROSVENOR, Recalléed, 


testified as tollows: 
DIRECT EXAMENATION, 
BY MR. WILLIAMS: 


MO. 1. Dr. Grosvenor you exhibited to the court 
certain moving pictures. Please state whether or not 
these pictures were prepared under your direction and 
supervision and im your presenc®; afd if ,@@werd) 
whether you took precautions to see that the experi- 
ments ,of a reliable character and that they were 
accurately portrayed in the pictures? 

A. Every such precaution was taken. No one of 
the pictures was taken out of my presence, and in 
jiarly every case | Participated in tht Actual opera- 
tion, either manipulating the experiment or operating 
the caméra. In somé cases the work was of such a 
character that I preferred to have someone else do 
both of these things in order that [ might watch with 
greater care exactly what was going on and be able 
to identify the accuracy of the picture presentation 
of it. There is no one of these pictures that does not 
correspond exactly with what I saw, so far as the 
quickness of the eye would permit it to be seen, and 
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not once but many times, because these experiments 
were all repeated in various forms in order to ascer- 
tain the methods which would most clearly photograph 
the thing we had learned to know occurred. When 
taken, the negatives were in every case marked for 
identification and in almost every case were developed 
in my presence. Having identified negatives it is 
always possible to identify with certainty the correct- 
ness of the positives prepared from those negatives. 

Q. 2. And have you done so with these pictures? 

A. That has been done; and, beyond that, the facts 
which the positives represent I know to have been the 
thing which occurred. 

MR. WILLIAMS: I offer in evidence the moving 
picture films. 


Picture films admitted in evidence and marked 
PEAINTIFPR S EXHIBIT 277. 


MR. WILLIAMS: There is a stipulation which we 
made when the defendant showed magic lantern slides, 
that the film should remain in the custody of counsel, 
but we propose to leave these films with your honor 
during the time that the case is under consideration, 
because they may be separately examined with a 
magnifying glass for the purpose of determining any 
question. 

Q. 3. Now, Dr. Grosvenor, did you attend the 
magic lantern exhibition of Prof. Phillips, and have 
you examined the photographs that were offered in 
evidence during his testimony? 
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not once but many times, because these experiments 
were all repeated in various forms tn order to ascer- 
tain the methods which would most clearly photograph 
the thing we had learned to know occurred. When 
taken, the negatives were in every case marked for 
identification and in almost every case were developed 
in my presence. Having identified negatives it 1s 
always possible to identify with certainty the correct- 
ness of the positives prepared from those negatives. 

Q. 2. And have you done so with these pictures? 

A. That has been done; and, beyond that, the facts 
which the positives represent I know to have been the 
thing which occurred. 

MR. WILLIAMS: I offer in evidence the moving 


picture films. 


Picture films admitted in evidence and marked 
PLAINTIFF’S EXHIBIT 277. 


MR. WILLIAMS: There is a stipulation which we 
made when the defendant showed magic lantern slides, 
that the film should remain in the custody of counsel, 
but we propose to leave these films with your honor 
during the time that the case is under consideration, 
because they may be separately examined with a 
magnifying glass for the purpose of determining any 
question. 

Q. 3. Now, Dr. Grosvenor, did you attend the 
magic lantern exhibition of Prof. Phillips, and have 
you examined the photographs that were offered in 
evidence during his testimony? 
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A. I did both. 

Q. 4. What have you to say generally as to those 
photographs? 

A. That the photographic work was excellent and 
accurately portrayed what was seen under the condi- 
tions present; but that the conditions chosen for photo- 
graphing were of a character that did not at all dis- 
close the critical or important points with regard to 
the character or composition or the construction of 
the froth. That mstead of representing a froth in 
layers of such thickness and so illuminated that it 
would be possible to judge anything about the con- 
struction of the froth, the conditions chosen for the 
photographs were those which would represent the 
surface similarity of the froth and give us no in- 
formation as to their make-up. I would, therefore, 
regard them as having no technical value in deciding 
what the character of the froth was and certainly 
no value in deciding as to its recovery or composi- 
tion. 

©. 5. There was a phenomenon to which attention 
was called when these photographs were exhibited, 
what I might call the “two spot” phenomenon? What 
have you to say in regard to that? 

A. That I cannot attach any such importance to - 
that as was indicated by Prof. Taggart’s testimony 
because while the dual spot may possibly have been 
due to the reflecthan layer of oil on the imside of 
the bubble between the air and the metallic particle, 
I have made hundreds if not thousands of photo- 
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graphs of the actual interiors of the bubbles themselves, 
taken with the sectional bubble holder that was spoken 
of the other day, close up against the side of a cell 
so that [ was able to photograph directly what was 
going on within the bubble, and it has been proven 
very clearly that just such reflections may be obtained 
from layers of particles where they can be seen quite 
clearly exposed to the air on the inside of the bubble 
with no modifying agent of any kind present in the 
mixture. In fact, one of the chief difficulties that 
I have so far been unable wholly to overcome, so 
as to secure satisfactory pictures for projection of 
just what is going on inside the bubbles, has been 
that there have been so many reflections, there haw 
been so many difficulties in securing the absence of 
reflections from the film itself, what we call hallation 
effect, the brilliant glarey spots in pictures due to 
excessive light diffused from a point, I have been 
unable to eliminate. That I think is supported by 
each of the pictures themselves because they by no 
means exhibit a universality of two spots. In many 
cases there are more than two, and in some cases 
there do not seem to be any. The reflections from 
the interiors of such bubbles are extremely com- 
plicated, and as I say I have found it almost impos- 
_ sible to get simply Humiadking elects: 

Q. 6. Now, have you any photographs taken from 
parts of the films that you would like to put in 
evidence. 


A. Jn connection with the question of oil and air 
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froths and particularly the photographic presenta- 
tion of the froths that are shown as micro- 
scopic slides, I have selected a few of the pictures from 
the films for reproduction and enlargement in order 
to show that, properly taken, it is easy to see when 
illuminated from the rear a great deal of the actual 
structure of the froths themselves. That is not only 
clearly indicated by the projection on the screen, but 
is indicated where it can be more easily examined in 
these enlargements. In the air froth of which these 
five constitute the series, it 1s possible to see, when 
properly illuminated, not merely the face of the bub- 
ble but see through the bubble and judge to a great 
extent the location and character of attachment of the 
mineral particle when the froth was manipulated, as 
this froth was during the taking of the moving pic- 
tures, between glass frames, through the rear one of 
which the illumination was past and through the -front 
one of which the picture was taken. 

The numbers on the back of these photographs are 
rather algebraic, but A-1, A2, A3, A4 and A5 are 
the air froths. The numbers 1, 2, 3, 4 and 5, in- 
dicate the order in which they were selected as the 
froth was more and more manipulated. In a similar 
manner O1, 2, 3, 4 indicate the order of the pictures 
taken of the oil froths, the characteristic difference 
being that the oil froth does not show either the 
transparency between the granules of mineral on the 
bubbles or the attachment of the particles of mineral 


Butte & Superior Mining Company. 4711 
Wiliam Mason Grosvenor. 


to the edges of the bubbles during manipulation, 
as the air moved in and out of the froth. 

Q. 7. Now, what does the photograph marked 04 
show? 

A. It shows the residue of oil eritraphedaatenen 
from which manipulation has enabled or caused suf- 
ficient of the air to slip away so that the buoyancy 
of the froth as a whole was not sufficient to sup- 
port its load of mineral, and it corresponds roughly 
to the sinking portion of the Elmore float indicated 
in one of the pictures where the oil became overloaded 
by too much of mineral and dropped to the bottom. 
That is a photograph of this oil froth after the escape 
of a portion of the air dropping to the bottom and 
passing out of the frame work of the picture, beyond 
the reach of the lens. 


MR. WILLIAMS: The photographs produced by 
the witness are offered in evidence. 


Photograph O-1 admitted in evidence and 
marked PLAINTIFF’S EXHIBIT 278. 

Photograph O-2 admitted in evidence and 
marked PLAINTIFF’S EXHIBIT 279. 

Photograph O-3 admitted in evidence and 
marked PLAINTIFF'S EXHIBIT 280. 


Photograph O-4 admitted in evidence and 
marked PLAINTIFI’S EXHIBIT 281. 


Photograph A-1 admitted in evidence and 
marked PLAINTIFF’S EXHIBIT 282. 
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Photograph A-2 admitted in evidence and 
marked PLAINTIBE’S EXPIBi teZ23. 

Photograph A-3 admitted in evidence and 
marked PLAINTIFF'S EXHIBIT 234. 

Photograph A-4 admitted in evidence and 
marked PLAINTIFFS EXBIBIMG Zes. 

Photograph A-5 admitted in evidence and 
marked PLAINTIFF’S EXHIBIT 286. 


CROSS EXAMINATION: 
BY MRE. SCOTT: 


X-Q. 8. Do I understand you, doctor, to say that 
these are reproductions from the moving picture 
films? 

7 Ae ancy 2 are, 

X-Q. 9. From the ones that were exhibited? 

A. Yes, enlargements of certain individual pic- 
tures along the line and the numbers indicate—al- 
though not in equal diviston—they indicate the order 
in which these pictures succeeded each other some- 
where in the line. 

X-Q. 10. Then the set that you have marked 
with the letter “A,” A-1 to A-5, they represent the 
same froth? 

A. Air froth, eyes: 

X-Q. 11. And the same one? 

A. . The same one that is shown in the moving 
pictures. 

X-Q. 12. And I have forgotten the amount of 
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oil that was used in making this air froth? 

A. Do you want it accurately or approximately? 

X-Q. 13. Oh, approximately. 

A. About two-tenths of a per cent; merely a small 
amount. 

X-Q. 14. And this other one as I remember 
was about 16 or 17 per cent? 

A. Approximately that. 

X-Q. 15. Do the moving pictures show any con- 
trast between froths where the quantity of oil does 
not differ so much as in the case of these two sets 
that have just been introduced? 

A. They do. I don’t suppose you mean these par- 
ticular ones because these particular ones were just 
vf particular froths. But the same thing is shown in 
other pictures, the same difference, not in degree, 
not in the same way exactly, but the difference is 
photographed. 

X-Q. 16. Now, in commenting on Mr. Phillips’ 
pictures you stated that they were not taken in such 
a way as to exhibit the important characteristics of 
the froth. Now, I wish you would state what these 
unportant characteristics are? 

A. From the indications in my experimental work 
it 1S quite important to know with regard to the 
froth whether there is a considerable excess of oil 
linmediately associated in contact with the air and 
the mineral coming between the two. That could 
not, so far as [ can see, be judged from these photo- 
graphs. 


4714. Minerals Separation, Limuted, et al., ws. 
William Mason Grosvenor. 


X-Q. 16% And that is the thing which I take 
it you regard as constituting the distinction between 
what you term an air froth and what you term an 
oil froth, namely. the amount of oil separating the 
mineral from the air contained in the bubbles? 

A: In a sense, ves. In a mineral froth tt 15 
possible to judge whether the mineral is attached to 
the air bubble by such examination, and I think that 
attachment is the vital thing. 

X-Q. 17. And in its final analysis this question 
of distinction in the mode of attachment resolves 
itself merely into what you referred to before, doesn’t 
it, namely the thickness of the oil layer or the thick. 
ness of the oil intervening between, the mineral par- 
ticle and the interior of the bubble? , 

A. No, that does not by any means. 

X-Q. 18. That is what [ was trying to get at. 

A. | think my testimony has made it quite clear 
that whether things do attach or do not attach is 
dependent upon the strain to which they are subject. 
the character of the materials between them, and m 
this specific instance the size of the particle. There 
are inany of hope onditiopns. But what I meant to 
bring out was mie a under consideration, the 
reason for taking such photograph is that it shows 
the presence or absence of the oil, which is vital. 
That is, not merely the amount of oi! which 1s poured 
into the system, but the amount of oil which is actu- 
ally engaged in co-operative action between the bubble 


and the mineral. An immense amount of excess oil, 
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either useless or harmful may be put in. But by 
examination of the froth it is possible in my opinion 
to determine whether the effecty of that oil has been 
injurious, provided the pictures are taken in the 
proper way. 

X-Q. 19. Well, now, knowing that you do not 
profess to be conversant with metallurgical practices, 
allowing for that fact, but just as a matter of or- 
dinary common sense wouldn't you think that the 
real test of whether the excess of oil was injurious 
and was interfering with the process would be the 
practical results obtained, namely the efficient recovery 
of a desired mineral. 

A. Ti [ were satisfied, as | am not by any means, 
{ have testified to the contrary, that such oil as was 
put in might and must of necessity take part in the 
actual operation of flotation, [ would be. But if you 
simply tell me that so many pounds of oil have been 
put into the system, and that you have made such a 
recovery, admitting that the recovery may be excel- 
lent, it does not follow that these oils were not cap- 
able of being injurious, if they had been left in a 
position to exercise their injurious function. 

X-Q.: 20. Well, the fact ‘that We have assumed 
that the recovery is satisfactory would in itself be 
evidence, would it not, that the oil had been present 
im such a way as not to function injuriously? ° 

A. If the recovery were satisfactory it would indi- 
cate to my mind that something had been done to 
prevent that oil from doing harm. 
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X-Q. 21. And, for instance, what might some of 
those things be that could be done to prevent the 
oil from doing harm? 

A. Over aeration, and carrying it away in the 
bubbles, over agitation or emulsification or a num- 
ber of things may cause it. 

X-Q. 22. By “over aeration” I take it that you 
mean agitation sufficient to create enough bubbles 
to adsorb the oil? 

A. That would be one way of putting it. Another 
way would be agitating it so as to offset the pos- 
sible injurious effects of the excess oil. 

X-Q. 23. Now, doctor, will you explain the mech- 
anism that you used in getting the magnified bubble 
pictures which you exhibited in the motion pictures? 

A. To simplify that explanation I took the liberty 
of making a sketch, which is very rough, but will 
illustrate the type of apparatus used and is some- 
thing like—somewhat near about half size. The up- 
per portion of the apparatus marked “A” is merely a 
chamber or box for receiving the liquid and provid- 
ing a sort of reservoir tor any excess or variation 
in the column that there might be with the entrain- 
ment of air. That in the particular apparatus used 
was made of wood painted on the inside with, as [ 
recall it, an asphalt paint. I satisfied myself that 
it had no modifying action on the liquid by testing it. 
The part marked “B” consists of a flat rectangular 
column of optical plate glass of approximately the 
section shown through which the current of liquid 
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passed downward, and at the bottom of which there 
was the so-called bubble tube, or an alundum_ bub- 
bling tube, which, consisted of a brass tube in the 
upper edge of which is a tube of alundum through 


which the air can Do forced. 
xe VW« 
X-O. ae What kind of material is alundum? 


aN Aenean is a product of the Northern Abras- 
ive Company, I think the name is,of Niagara F alls and 
it is a fused oxide of aluminum. It was selected 
because of its great porosity and extreme fineness 
of its pores so that we could introduce air in very 
minute streams and ascertain the tendency to aggre- 
gate and coalesce, or on the other hang the action 
of the frothing agent in preventing eseh~coalescence. 
The choice of this particularly finely grained material 
was dictated by the fact that it is non-metallic in 
character and therefore the bubbles do not tend to 
gather and aggregate on its surface and produce 
what might be called false or premature coalescence. 
Well, returning to the diagram. Air pressure ap- 
plied to the cell of the alundum tube marked “C” 
would cause the air to bubble up through the falling 
volume of liquid in the observing chamber “B’”’; and 
if nothing were done to prevent the rise of liquid 
in that column the air bubbles would tend to make 
that liquid rise. To overcome that tendency a con- 
tinuous circuit was secured through the lower block 
of the apparatus “D,” and a return pipe “E” of glass 
which served to carry the liquid back into the reser- 
voir. The action of the pipe “E” gives rise for 
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the name attached to the cell, “the air lift cell” be- 
cause by injecting air at the bottom— 

X-O. 25. MR. WILLIAMS: Mark the pipe 
through which air ts injected. 

A. By injecting air into the bottom of the column 
“EY ‘through fhe pipe “I% it is possible to Gamee 
a continuous and even rise of the liquid in the column 
“E” and maintain an active circulation in the ap- 
paratus: and likewise pussible to control the rate of 
that circulation so that the rising of the bubbles 
here in the column “B” could be retarded to a suf- 
ficient extent to permit us to get a series of photo- 
graphs that would make the progressive approach 
and coalescence clearly visible in the moving pftture. 
Unless we have about mine pictures of anything 
which is passing across the field of view, the pic- 
tures become jumpy and it is difficult, 1f not impos- 
sible, to follow the smooth progressive movement. That 
is the reason for selecting this method of observation, 
because it is tantamount to moving our camera up- 
ward with the bubble or moving the vessel of liquid 
downward against it. 

MR. WILLIAMS: | offer the diagram prepared 
by Dr. Grosvenor inj Gwidence. | 


Diagram admitted in evidence and marked 


PEAINTIFD Siieaipll 237; 


MR. KENYON: To complete the matter of title. 
plaintiff’s counsel offers in evidence the agreement 
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of July 8th, 1913, between Minerals Separation, Limit- 
ed, and Minerals Separation, American Syndicate, 
1913, Limited, being Exhibit A attached to the sup- 
plemental Bill of Complaint. and the same is marked 
plaintiff's exhibit No. 288. 


Document admitted in evidence as PLAIN- 
Ties EXE IBIT 288. 


MR. KENYON: Also a copy of the bill of sale 
from Minerals Separation, American Syndicate, 1915, 
Limited, to Minerals Separation, North American 
Corporation, being exhibit B attached to the supple- 
ment, bill of complaint and the same is marked 
Plaintiff’s exhibit No. 289. 


Bile of “Sale admitted in evidence marked 
PLAINTIFF'S EXHIBIT No. 289. 


MR. KENYON: It is stipulated that exhibits 
288 and 289 may be received in evidence with the 
full force and effect that the originals themselves 
would have had? 

MR. KREMER: Yes: you state that they are 
copies of the original ? 

MR. KENYON: Yes, they are copies of the ex- 
hibits attached to the complaint. 

MR. KREMER: It is covered by the general 
stipulation, I believe. | 
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DIRECT Exar TION, 
BY iis oi ON: 


Q. 1. MR. KENYON: Mr. Wilding desires to 
make a few corrections. 

THE WITNESS: If your honor please, I would 
like to make an explanation in regard to the tables 
submitted on Saturday afternoon, and also to make 
two corrections in my answers to questions of counsel 
for the defendant. 

Explanation of the tables. My four tables con- 
tain columns which were not used at all in arriving 
at the ultimate answer of results. They are the col- 
umns of Ratio of Concentration, the tons of tailings, 
and the assays of tailings. They are of interest 
as showing the degree of accuracy with which the 
operations leading to the figures on defendants Ex- 
hibit’s had been carried out; but had they been om- 
itted, the result would be the same. 

The corrections I would like to make are in ans- 
wer to Mr. Scott’s questionSNos. 278 and 279, page 
2653 of the transcript. In the first question, No. 
278 was, “taken by reliable sampling means,” and 
279, “and assayed presumably by reliable assayers?” 
My answers to these questions was yes. I did not 
mean to express any opinion as to the reliability of 
the methods of sampling and assaying at the Chino 
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mill. I don’t know what those methods are. In a 
previous answer I had given an opinion that the work 
on which Mr. Wicks’ figures were based must have 
been inaccurate, as they are not reasonably consist- 
ent with each other, and I could not say at what 
stage the work was inaccurate. My own work on 
these figures was pure arithmetic, as I explained, 
and is accurate. 

In answer to Mr. Scott’s question 288, I said “I 
can not express an opinion of the accuracy of the 
work.” I was aking of Mr. Wicks’ figures, and 
not of my own, and meant that I could not express 
an opinion as to the accuracy of any particular por- 
tion of that work over that of any other. I had 
already stated that some portion or other of the work 
must be inaccurate. 


CROSS EXAMINATION, 
lov MRE SCOUT, 


X-Q. 2. Referring to exhibit 255, Mr. Wicks, re- 
port, now for illustration, and to follow your method 
definitely, I wish you would take the entry for Oc- 
tober, 1916, and simply show us your calculation 
for arriving at the horizontal line of entry opposite 
October, 1916. If you can do it upon a piece of 
paper or upon the blackboard there it will probably 
be better. 

A. October, 1916; that is exhibit 29. Tons of - 
flotationf headings— 
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X-Q. 3. If not inconvenient I think it would help 
us 1f you would make the calculation on the board. 

A. All right, sir. I will do that. We have here 
from exhibit 29, 9794 tons of heading. The copper 
assay is given as 7./7%. Multiplying 9794 by .0777, 
you get the number of tons of copper in that head- 
ing. Multiplying that number of tons of copper by 
2000 you get the number of pounds of copper in that 
heading. The number of pounds of copper in the 
heading, 1,521,988, that is multiplied by 2000, as 2000 . 
pounds are contained in a ton. Tons of flotation con- 
centrate given in exhibit 29 is 2884. The assay given 
is 26.03. Multiplying by .2603 and again by 2000 
and we have the pounds of copper contained in the 
concentrate, which is 1,501,410. The relation be- 
tween these two figures expressed in per cent gives 
us the calculated recovery figure; that is to say; this 
figure divided by that will give 98.65%. Is that 
satisfactory? 

X-Q. 4. That is very clear, yes. 

A. We have then the column of tons of tailings, 
which is simply by difference; 9794 minus 2884 equals 
6910. Pounds of copper contained in tailings by dif- 
iehenecr acai 5/6, 

X-9. 5. BY MR. KENYON: You had better set 
above that last figure what it 1s. 

A. Pounds of copper in tailings. Next, assay of 
copper calculated, which is obtained by dividing the 
pounds of copper by the tons of tailings, in which 
case we get the pounds of copper in each ton of tail- 
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ings. I haven’t the intermediate figure here, but of 
course to express it by per cent, you divide it by twenty. 
The result is .149% of copper in the tailings. The 
pounds of copper lost per ton of heading will be 
then 20,578 divided by 9794, which is 2.10. The value 
of that 2.10 pounds of copper at 20 cents— 

X-Q. 6. Now, Mr. Wilding, unless the others 
desire to have it, you have gone far enough to illus- 
trate what I wanted. 

Mey. SIR. KENYON: Write here what dis 
is, pounds of copper in what, and also this. 

A. Pounds of copper in heading and pounds of 
copper in tailing per ton of heading. 

X-Q. 8. MR. SCOTT: Now, Mr. Wilding, just 
so that we may come to an understanding, the basis 
of your calculations when you started to make them 
was that these concentrates were actually weighed 
—wasn't it? 

A. That was my idea, over any period of three 
inonths, for instance. On Saturday you referred to 
the third quarter—over any period of three months 
one does expect reports of the actual weights. 

X-Q. 9. But there was a misunderstanding in that 
respect ? 

ee CS. 

X-Q. 10. And inasmuch as these concentrate 
weights do not represent actual weighing operations, 
you would not expect to be able to correct the tail- 
ing assays by this system of computation which you 
have used, would you? 
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A. I would put it another way, Mr. Scott, if I may 
be allowed. By calculation from these assays of heads, 
concentrates and tailings, then we arrive at certain 
recovery figures; and then by using that recovery 
figure we arrive at a certain weight of concentrates 
produced. If that weight be wrong, then it is a neces- 
sary conclusion that the work on which the figures 
are founded is wrong at some one stage or portion 
of the total operations. 

X-Q. 11. J understand. 

A. Let us suppose that the computations are accu- 
rate. Now, one never does expect checks, that 1s, 
accurate—that is, absolute checks; that, of course, 
can not be. One does expect reasonable checks in 
calculating back. For instance, I will give you a case 
right here, which also is in evidence. Here we have 
a given assay for the first quarter of 1917 on ex- 
hibit 256 of .412% copper in the tailings. This is 
taken directly from defendant’s exhibit 150, Ray Con- 
solidated Copper Company. The assay calculated on 
the same basis as in the other exhibit is 439. That 
is a close check; that is a reasonable check; it shows 
that the work was properly done. This other figure 
above, that for the fourth quarter of 1916, the given 
assay is .273, and the calculated is .274. That is 
an unexpectedly good check; we can not expect any 
such results in practice on the whole. 

Now, my whole position in regard to the other 
figures presented is that they are too inaccurate for 
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recognition as regards the Chino; that they do not 
show what Mr. Wicks thinks they show when an- 
alyzed. 

X-Q. 12. Did you have any particular reason, Mr. 
Wilding, in your computation upon the Chino report, 
for taking the cost per ton of copper instead of the 
cost per pound? 

A. Cost per ton—I beg your pardon. 

X-Q. 13. That is, you have given on the basis 
of the cost per ton rather than the cost per pound of 
copper. 

A. J have not reckoned the cost per pound of cop- 
per; I have reckoned the cost of operations, includ- 
ing the operating cost, the cost of smelting concen- 
trates and the loss referred to ton of heading, not 
referred to pounds of copper at all. 

X-Q. 14. Was there any particular reason for 
taking it per ton of heading, rather than per pound 
of copper? | 

A. No, there is no particular reason, only the fact 
that it seemed the simplest thing for me to do. How- 
ever, | should say that in the other way we take into 
account the value of the heading in copper, which 
I have endeavoredeto eliminate, as they are so dif- 
ferent in the two periods under comparison, that one 
could not reduce them to a common basis for calcu- 
lation; it is almost impossible. It becomes a metal- 
lurgical surmise. 
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RE-DIRECT GX AMINATION. 
BY ME KEN SG 
A 


of computation in all cases on exhibits 255, 256, 272 
and 273 that you have explained to us here? 

A. Yes. 

MR. KENYON: | Plaintiff's counsel puts the ex- 
planatory diagram of the witness in evidence, and it 
is marked plaintiff’s exhibit No. 290. 


DIAGRAM admitted in evidence marked 
PEAINTIFES EXEIBIL Now 290: 


WrENiSs EXCUSED 


MR. WILLIAMS: If your honor please, at the 
time of the proof by the plaintiff of the licensees and 
the returns from our licensees, the defendant requested 
that the original licenses be submitted for examina- 
tion, and that was done. The defendant has made se- 
lections from the documents and from certain corres- 
pondence in connection with the documents, all of which 
were given freely to the defendant for examination. 
and have provided an abstract, and requests that the 
plaintiff put this abstract in evidence, and the plaintiff 
does so. 


Abstract admitted, marked PLAINTIFF'S 
EXHIBIT No. 291. 


MR. KREMER: That is introduced in view of the 
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great volume of contracts, and also in that connection I 
think it was suggested that a copy of your form of 
license, Mr. Williams, be introduced. 


MR. WILLIAMS: We also offer a printed copy of 
the form of license of Minerals Separation, North 
American Corporation, the present standard, form for 
licensees in the United States of America. And it may 
be added that this form of license is substantially the 
same as the earlier licenses granted by Minerals Sep- 
aration Limited before Minerals Separation, North 
American Corporation assumed control. 


The abstract contains the note, “old form” as re- 
ferring to the old licenses of Minerals Separation 
Limited, and “new form” as applied to the form of li- 
cense now offered in evidence. 


It may be noted also that there were two forms of 
Minerals Separation licenses, and apparently that the 
line is drawn as to those two forms, rather than the 
new licenses of Minerals Separation, North American 


Corporation. 


MR. KREMER: If they are all substantially the 
same, that is all I want. 

MR. WILLIAMS: These statements, are made in 
lieu of evidence as to the forms, and for the purpose 
of simplifying and explaining what the defendant 
wishes to appear in explanation as to the licenses 
granted by the p@fintiffs. 

Form of license offered in evidence and admit- 
ted, marked PLAINTIFF'S EXHIBIT No. 
292. 
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MR. WILLIAMS: I offer in evidence the Kirby 
mixing table “A acwesiniit 293. 


Kirby mixing table admitted in evidence and 


marked PLAINTIFF’S EXHIBIT 293. 


MR. WILLIAMS: | offer the Kirby separation 
tank “B” as plaintiff’s exhibit 294. 


Kirby separation tank ““B’’ admitted in evidence 
y sep 


and marked PLAINTIFF’S EXHIBIT 294. 


MR. WILLIAMS: The gabbett is offered as com- 
plaintiff’s exhibit 295. é 


Gabbett offered in evidence and marked 


PEAS Ties EXtlBiy 20> 


MR. WILLIAMS: The Cattermole upcast as com- 
plainant’s exhibit 296. 


Cattermole upcast admitted in evidence and 


marked PLAINTIFF’S EXHIBIT 296. 


MR. WILLIAMS: The slide gabbett as com- 
plainant’s exhibit 297. 


Slide gabbett admitted in evidence and marked 


Pia iS eel Biie29 7 


MR. WILLIAMS: The bar mixer used by the 
plaintiff as plaintiff's exhibit 298. 


Bar mixer admitted in evidence and marked 
PLAINTIFF’S EXHIBIT 298. 
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MR. WILLIAMS: The batea as plaintiff’s exhibit 
299. 


Batea admitted in evidence and marked PLAIN- 
Tif#P Ss EXHIBIT 299. 


MR. WILLIAMS: Mr. Grejfninger was requested 
to produce a flow sheet of the Inspiration mill show- 
ing the three types of machines used in the sections 
of this mill. 

MR. SCOTT: | don’t think it will be necessary to 
examine Mr. Grejninger. It seems very plain. 

MR. WILLIAMS: It is offered in evidence as 
plaintiff's exhibit 300. 


Flow sheet admitted in evidence and marked 


PEATNiMaeS EXHIBIT 360. 


MRS SCO it Siteis noted that the witness 1S Ole 
fered for examination as to the details of the flow 


sheet and defendant’s counsel does not care to examine 
him. 


ARTHUR HOWARD HIGGINS, Recalled, testified 
as follows: 


DIRECT EXAMINATION 
BY MR. WILLIAMS: 
Q. 1. Were you present during the taking of the tes- 
timony of Mr. Phillips and—of Mr. Phillips as to the 


photographs and did you attend the magic lantern ex- 
hibition in the evening session of the court? 
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A. I was present on both occasions. 

QO. 2. What have you to say as to the character of 
illustration offered by such photographs, of external 
appearances? 

A. J have examined the photographs carefully both 
with the naked eye and under a lens and find that they 
do not show a characteristic picture at all and from my 
point of view I cannot see that they are of any use 
whatever. 

Q. 3. Now, a few of these photographs taken of 
froths produced with California eucalyptus oil. Has 
such an oil been used in flotation? 

A. Not to my knowledge. That variety of euca- 
lyptus is the variety that is used in medicine and it is 
much too expensive to use for flotation work. 

©. 4. Now, are you familiar with an eucalyptus 
oil that has been used in flotation? 

A. Yes, with the eucalyptus amagydalena which is 
extensively used in Australia, and is a very efficient 
frothing agent. 

Q. 5. What kind of oils are these eucalyptus oils ? 

A. They are classed as essential oils. 

Q. 6. And what is their quality as to solubility when 
used in flotation? 

A. I] have examined a great many of them and 
found that they contained both soluble frothing agents — 
and insoluble frothing agents. 

Q. 7. Now, the oil mixture which Mr. Phillips used 
—so-called—was 70 per cent crude fuel oil, 17 per 
cent Yaryan pine oil, 13 per cent kerosene. What part 
of that mixture, if any, was a frothing agent? 


f 
f 
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A. The pine oil. That contains as I say, both the 
soluble and insoluble frothing agents. 

O. 8. And what kind of oil 1s pine oil? 

A. An essential oil. 

Q. 9. Then he performed some experiment with pine 
tar oil and two experiments with wood tar oil and ex- 
pressed the opinion that the oils were about the same 
at the—abottt+the-same although the labels were dif- 
ferent; what have you to say as to oils thus designat- 
ed, as to whether they contain soluble and insoluble 
frothing agents? 

A. These oils contain both insoluble and_ soluble 
frothing agents. 

Q. 10. The other oils used in these experiments were 
kerosene in the 25 per cent kerosene experiment and 
as to that you have already testified, and then there 
was a sinelter fuel oil. Have you examined that oil 
for the purpose of determining what it contained as to 
soluble and insoluble frothing agents? 

A. ‘No, I have not. 

Q. 11. When that oil is used alone in proportion of 
five per cent as it was there used, what would you ex- 
pect to obtain? 

A. On that class of ore I should expect to obtain 
some kind of a magma. 


WHEREUPON an adjournment was taken un- 
til 2:00 P. M., May 14th, 1917. 
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QO. 12. Mr. Higgins, were you one of the parties 
that visited the Magna plant of the Utah Copper Com- 
pany for the purpose of viewing the operations in be- 
half of the plaintiff during the course of this trial? ~ 

A. No, lewas not. 

Q. 13. Were you one of the parties that visited the 
Butte & Superior plant for a similar purpose during 
the course of this trial? 

Ac Yes. al wes, 

QO. 14+. And what did you do at that plant on that 
occasion ? 

A. 1] made general observations as to the method 
of working, and noted what results were obtained, and 
spent a good deal of time following different launders 
and pipes through the mill. 

Q. 15. Were you supplied with a flow sheet at the 
time of this inspection? 

Ay Yes, Was. 

Q. 16. And was that the flow sheet that was put in 
evidence on the Saturday before? 

A. Yes. 

Q. 17. 1 show you defendant's exhibit No. 165; was 
it a copy of that flow sheet that you were supplied with 
at the time of your inspection? 

A. Yes; it was a blue print of that drawing. 

Q. 18. How about the flow sheet defendant's ex- 
hibit 222; did you see that or any copy of it at the 
time of your inspection? 
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A. No; | think the first time ] saw that was on 
Thursday. 

Q. 19. When that was put in evidence? 

Bee Ves 

QO. 20. And were we supplied:with copies of this 
flow sheet when it was put in evidence? 

A. No: I did not see any copies of that flow sheet. 

Q. 21. Did you discover at the time of your in- 
spection of the plant what happened to the tailings from 
Cleaner No: 27 | 

A. No, I did not. I spent a good deal of time fol- 
lowing different pipes and launders about the plant, 
and I found them very intricate and very well mixed 
up; and | do not think I could thoroughly satisfy my- 
self about every launder and pipe within a week. 

OF 22. What have you to say as to the praetree or 
running to waste the tailings of a second cleaner con- 
taining about 8% of zinc? 

A. That is a bad metallurgical practice, and un- 
dloubtedly shows that there is some grave reason for 
turning out value? of that grade, probably due to the 
fact that they wished to get rid of some deleterious 
material at that point. 

Q. 23. Did you observe the operations of the Jan- 
ney machines of the type of Nos. 1, 2 and 3 of each 
pyramid machine? 

my Yes, lead 

Q. 24. And, in these Janney machines were the 
spitzkasten plain or provided auxiliary aerating ar- 
rangements ? , 
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A. No, those were the ordinary spitzkasten of the 
full width. 

Q. 25. And then the spitzkasten Nos. 4, 5, 6, and 7 
of each pyramid machine, did you observe in those 
‘spitzkasten any different operation? 

A. Yes: those spitzkasten were narrowed down 
very considerably, and had the air boxes in that have 
been described. 

QO. 26. And what was the function performed by 
those air boxes? 

A. The functions were the discharge of air, which 
undoubtedly agitated the pulp in the spitz boxes, be- 
ing of course additional to the agitation it had already 
had in the Janney machine in the agitation chamber. 

Q. 27. Would vou denominate that agitation by 
aeration ? | 

A. Yes, | think that would be a good description. 

Q. 28. And what took place in the agitating cham- 
ber; how would you describe that? 

A. That is agitation by mechanical means. 

Q. 29. How is the operation effected there? 

A. By the production of a vortex, which is drawn 
down by the agitator and subsequently broken by the 
same agitator. 

Q. 30. Would you call that aeration by agitation? 

A. Yes, that is aeration by agitation. 

Q. 31. Then down at the end of the plant they had 
what they called air cells: did you observe those air 
cells and their operation ? 

A. Yes, I did: J found those were what is com- 
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monly known as Callow cells. There again air was 
discharged in streams through the pulp, causing agi- 
tation. 

Q. 32. And what did you see on the surface of those 
air baskets? 

A. Froth consisting of very large bubbles carry- 
ing some slimes, chiefly gangue slimes, and also some 
coarser mineral. The product from that operation 
was low grade. 

Q. 33. And was that operation an operation in ac- 
cordance with the patent in suit? 

.A. Yes, that discharge of streams of air through 
the pulp agitates the pulp and produces the froth. 

Q. 34. And in the Janney machines, where there 
was first an agitating chamber and then a spitzkasten 
and an air chamber, was or was not the process there 
carried on that of the patent in suit? 

A. In my opinion, that was the process. 

Q. 35. Now, in the Janney machines wherein there 
was an agitation chamber and plain spitzkasten, what 
process was there carried on? 

A. It was in my opinion the process of the patent 
in suit. 

Q. 36. Now, take the operation as a whole, as you 
saw it at the Butte & Superior on the day of this in- 
spection was or was not the process of the patent in suit 
being carried on there? 

A. Jn my opinion it was, but in addition to that 
there was also the process of the solution patent. There 
was pine oil there which contains a soluble frothing 
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agent, and afterwards 1 saw Dr. Mellhiney remove 
some of this soluble material from the clear solution of 
tite’ pulp: 

MR. SCOTT: @ owe thatthe letter part oreime 
answer be stricken out as absolutely irrelevant to any 
issue in this suit, whether the witness thinks the pro- 
cess of some other patent not involved was or was not 
being carried out. 

THE COURT: Please read the question amd a@a- 
swer. 

(Question and answer read). 

MR. WILLIAMS: May I say a word before your 
honor rules. This operation at the Butte & Superior 
examined by this witness was an operation resembling 
the operation of the Ray, the Chino and the Utah that 
were said to represent the prior art, all of them were 
characterized by the use of a soluble frothing agent, 
and the explanation of these operations lies in that fact. 
Now, the witness is explaining the phenomena that 
were exhibited to him by the defendant. Is the wit- 
ness to be restrained from full explanation? 

THE COURT: Well, I think he went away be- 
yond the question. His answer is not responsive. He 
was asked if it was the process of the patent in suit 
and he says yes and now he adds considerable about 
some other patent, which was not necessary to qualify 
his answer as given. It seems to me it is not a quali- 
fication but it is a mere addition. As the question and 
answer stand all after the words ‘in my opinion it 1s” 
may be stricken. 
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Q. 37. MR. WILLIAMS: Was there in the opera- 
tion exhibited to you by the defendant the carrying 
out of any other process than the process of the patent 
in suit? 

EY eS, etere) was. 

MR. SCOTT: I object to that question too because 
other processes are not involved in this suit and it 
seems to me it is entirely irrelevant and immaterial. 
They may be practicing one hundred processes there. 

it COURT sa\Vell, to a certain extent Yeomes 
far as the mere issue is involved. It is a part in con- 
junction with the processes in suit so that it may be 
fully laid before the court, especially if we are to go 
up there and view these operations | think he ought 
to be allowed to state what he saw. The objection is 
overruled. 

QO. 37%. MR. WILLIAMS: What other process 
was being carried out with the process of the patent 
in suit? 

A. Pine oil was being added to the pulp in mixture of 
oils that were fed into the pulp at the discharge from 
the tube mill. Pine oil contains both soluble agents 
and insoluble agents, and in my opinion the use of 
pine oil would make the process both that of the patent 
in suit and the solution patent. 

MR. SCOTT: I repeat my original objection on 
the same ground. 

THE COURT: Yes, the objection will be over- 
ruled. 

MR. SCOTT: Exception. 
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QO. 38. MR. WILLIAMS: What frothing agents 
were present in the operations of the defendant, those 
exhibited to you? | 

A. Pine oil, both the insoluble pine oil and the 
soluble pine oil. 

Q. 39. About the other oils that were used, fuel oil 
and kerosene? 

A. In small quantities fuel oil and kerosene are 
useful in the process in the patent in suit, chiefly for 
the purpose of preventing the coarse mineral from fall- 
ing out of the froth. Used over and above that quan- 
tity, they are inert and may even be harmful to the 
process. 

Q. 40. What is the effect of the use of a soluble 
frothing agent in conjunction with these large quanti- 
ties of such oils as kerosene and fuel oil? 

A. The addition of a soluble frothing agent causes 
the detrimental effects of the inert oils such as kero- 
sene and Jones oil and fuel oil, to be more or less over- 
come. 

Q. 41. When employing soluble frothing agents do 
you or do you not obtain as stable a froth as when you 
employ oily frothing agents in the manner of the pat- 
ent in suit? 

A. If the ore treated happens to be moderately 
coarse, then the oily agent gives a very much more 
stable froth than the soluble frothing agent; but if 
the mineral is ground sufficiently fine there is very lit- 
tle difference in the stability of the two froths. 

Q. 42. And what is the effect of adding a small 
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quantity of these oils which you have characterized as 
inert to a soluble frothing acieimias 


A. That prevents the falling out of the coarse par- 
ticles from the froth. Only a very small quantity 1s 
necessary for that purpose and above that quantity the 
oil remains inert until it gets in such large quantities 
that it becomes harmful to the process. 


Q. 43. Did you find in these operations exhibited 
to you at the Butte & Superior any operations of the 
prior art, Everson, Kirby,. Froment, or California 


Journal, or any other? 


A. No, I did not. The fact that they were using 
the Janney machines, which were invented long after 
the patent in suit, makes it impossible for the processes 
of the prior art to be carried out in the Butte Su- 


perior mill. 


Q. 44. Was this process being carried out for the 
purpose of any of these prior art patents of disclos- 
ures? 

A. Net in my opinion. 

Q. 45. Did it affect the result of any of these prior 
art disclosures or patents? 

A. No, it did not. 

Q. 46. Now, there has been evidence in this case of 
other operations at the Arthur and Magna plants of 
the Utah Copper Company, at the Ray Consolidated 
and at the Chino. Did you hear the testimony in re- 
gard to those operations ° 

AW Yes, 1 dic 
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Q. 47. Were these operations operations of the 
prior art? 

A. Not in my opinion. 

‘ Q. 48. And why not? 

A. The processes were not carried out in machines 
disclosed in the prior art or according to the disclos- 
ures of the prior art. 

©. 49. Have you ever obtained mineral froth by 
the use of kerosene alone? 

A. No, I have not. 

Q. 50. By what name is kerosene known in Eng- 
land? 

A. Paraffin oil or simply paraffin. 

QO. 51. You mentioned two especial instances where- 
in you had obtained a mineral froth with petroleum oils. 
What were those exceptional instances? 

A. One of them was the use of the material known 
as petrol which is used for motor cars in England and 
the other was in the use of a heavy lubricating oil such 
as is used for valves, and known as cosmos oil. 

Q. 52. And is petrol in England the equivalent of 
gasoline in America? 

A. Yes, it is the trade caine It is rather 
lighter. 

Q. 53. Did you examine these oils at the time that 
you made these experiments, for the purpose of deter- 
mining the purity? 

A. No, I did not. 

Q. 54. Now, as to the oil that is described in the 
California Journal of Technology, can you state 
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whether or not that is a mineral frothing oil. 

A. That is not; that is the Elmore oil; that is not 
a frothing oil. | 

Q. 55. When you carried out your experiment on 
Saturday, repeating the operations performed by Mr. 
Phillips with 25% of kerosene, did you supply a spect- 
men of that kerosene to defendant’s representatives ? 

A. [ think that was done; I gave instructions for 
that to be done. 

Q. 56. And.was a larger specimen called for and 
supplied ? 

Ae (VES. 

Q. 57. Now, are you ready to perform an experi- 
ment with Butte & Superior ore received from the de- 
fendant during March, 1917? 

A. Yes, I am. 

©. 58. Is this the experiment that you started to 
perform and did not finish? 

Neue aes. 

Q. 59. Can you explain why the other experiment 
failed, if that is the fact? 

A. Yes, the fact is that it failed. During the oper- 
ation J noticed there was a quantity of sulphuretted 
hydrogen evolved, and it is well known that in the 
agitation froth process sulphuretted hydrogen is very 
detrimental. The experiment had previously been suc- 
cessful three times in succession. I have repeated that 
since. The ore shows, in spite of the most thorough 
mixing, a very patchy nature; some samples evolving 
more swphuretted hydrogen than others. In order to 
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get over the difficulty of getting an unusual quantity 
of sulphuretted hydrogen in that manner, I shall add 
to the pulp some copper sulphate, which will destroy 
the sulphuretted .hydrogen evolved. 

Q. 60. Are there other methods than this of pre- 
venting the deleterious effect of sulphuretted hydrogen 
in the agitation froth process? 

A. Yes; any of the well known heavy metals will 
precipitate it, or it can be destroyed by an oxidizing 
agent, such as a permanganate, or anything that will 
react with it, such as sulphur dioxide. 

Q. 61. The operation of preventing it is what sort 
of an operation ? 

A. It is a chemical operation which is well known. 

Q. 62. This copper sulphate that you will use came 
from where? 

A. It is part of the sample that we took at the 
Butte & Superior plant on the 29th of April. 

Q. 63. Please describe the experiment which you 
are about to perform. 

A. 2000 c.c. of water at 40° C.; 500 grams of 
Butte & Superior ore crushed to 65 mesh, the sample 
being received during March, 1917; 5.8 c.c. of sul- 
phuric acid, and 3.4 c.c. of copper sulphate solution. 
That will be agitated for one minute, to make sure 
that the copper sulphate has had a chance to destroy 
any sulphuretted hydrogen evolved; then we will add 
55 c.c. of oleic acid and agitate again for about three 
mianutes, the speed of the agitation being between 850 
and 900 revolutions per minute. 
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QO. 64. In what machine will you perform this ex- 
periment ? 

A. In the slide Gabbett machine. 

(Machine run for a certain period.) 

Q. 65. What have you to say as to the result of 
this three minute agitation? 

A. I have already said that this ore is very patchy, 
and in spite of the most thorough mixing one can not 
predict what will happen to it. The corrective is easy 
to apply, but one can not tell how much it will require. 
The result there is, there is still a smell of sulphuretted 
hydrogen coming from the pulp. 

QO. 66. Did you smell it at the conclusion of the 
oyeration to detect it? 

i, Yes. 

Q. 67. What do you propose to do? 

A. JI will put in some more copper sulphate solu- 
Home C.Cc. 

QO. 68. Of the copper sulphate solution? 

A. Of the same copper sulphate solution. 

(Machine run again for a period.) 

THE WITNESS: I will put in some more copper 
sulphate. 

©. 69. What was the result when the agitation was 
stopped the second time? 

A. About three eights to one half an inch of foam 
which was readdily broken. 

MR. SCOTT: In other words, commonly speaking, 
it wasn’t of any use? 

A. Not much. 
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MR. KENYON: Plaintiff's counsel has made the 
interlineation in the supplemental bill, page 7, third 
line from the bottom after the word “disclaimer” of 
the words “as well as the invention or inventions of 
clainis 1, 2, 3,5, 6, 7 atid 2 of Sard letters paren 
also in the next lie the letter “s”’ at thevend Of @iae 
word “continue” changing it to “continues” and the 
same has been initialed in the margin by the clerk. 

MR. KREMER: The defendant, after amendment 
to the supplemental bill of complaint by counsel for 
the plaintiff, with permission of court, amends the an- 
swer to the supplemental bill of complaint in the fol- 
lowing particulars: by inserting in line 17 of page 5 
of said answer to the supplemental complaint after the 
word ‘disclaimer’ the following “or has employed 
processes of concentrating powdered ore embodying 
and containing the alleged invention or inventions of 
clarms 1, 2, 3, 5, 6, 7 or 12 or any or either of drenmer 
at all of said letters patent’; and after the word “con- 
tinues”’ in said line the following: “or continues”’. 
These interlineations so made have been initialed as 
follows by the clerk: “G. W. S. by H. H. W. 5 dime 
14 line 17.” 

THE COURT: It will be permitted. 

QO. 70. MR. WILLIAMS: What about the re- 
sult of the third agitation for three minutes follow- 
ing the addition of copper sulphate? 

A. It has improved the results slightly. I think 
if we had sufficient of this percipitant the result 
would be quite satisfactory. It is only a matter of 


~ 
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time, adding that same material and continuing the 
agitation. 

Q. 71. What about the temperature of the mix- 
ture? 

jm Thetenperaturethes iallen éo:35. 

Q. 72. And you aimed to carry on the operation 
at what temperature? 

pogra > CC, 

7s. “Aand it isenems Jo C.° 

me It “ee nom 35. 

Q. 74. And you first agitated tor three minutes 
and then after stopping you added three c.c. of copper 
sulphate and then you agitated for another three 
minutes and then stopped and added 3 cc. more of 
copper sulphate, is that right? 

A. Yes, that is right. 

©. 75. So tThat“there were three periods of three 
minutes each agitation? 

we. Wes. 

Q. 76. And you say there has been a graduai 
improvement? 

A. Each addition of copper suiphate has shown 
an improvement. 

MR. SCOTT: ‘May I ask Mir. Higgins how he 
would characterize this last float with regard to 
efficieney as to whether you have anything like a satis- 
factory recovery im that float there? 

A. No, that is not a satisfactory recovery in it. 
Shall I continue with the copper sulphate. 

QO. 77. MR. WILLIAMS: Now. would you pre- 
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fer to repeat this with the drop in temperature that 
you have or go on with another experiment with the 
ore that you received at an earlier date? 


A. If we take a new lot of the same ore we have 
still got the same difficulty. We cannot predict what 
amount of copper sulphate that wants, although this 
sample has been, thoroughly mixed we don’t seem io 
be able to get a representative mixture of the material 
and each sample that we take out requires a some- 
what different quantity of copper sulphate. That 
is a condition I never have observed before in any 
of the samples I have handled. 


Q. 78. I suggest that you carry on the experi- 
ment now with the older ore which you received 
from the Butte & Superior? 

Ves that cameocscdone. 

Q. 79. And what will you do with this one? 

MR. SCOTT: That is a slide machine and I sug- 
gest that we slide it off and take samples for assay. 

THE WITNESS: If you wish to do that, Mr. 
Scott, I think we will add some more copper sul- 
phate. 

QO. 80. THE COURT: How much oil per ton? 

A. Two pounds of oleic acid per ton. 

Q. 81. THE COURT: What is that percentage? 

A. .l per "cent 

MR. WILLIAMS: Can you heat this mixture 
as it is in the vessel? 

AL. 1 Caniiyes: 
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©. 82. Suppose you do that and then go on with 
ine other experiment. 

MR. SHERIDAN: I would like to have your 
honor notice the overloading there. 

THE WITNESS: I should like to make the re- 
mark that what Mr. Sheridan calls overloading is 
simply some of the mineral being dropped out of the 
froth falling down slightly through the flocculated 
slimes. 

(Witness perfoms an experiment. ) 

Ome. SeOrl- What temperature was the 
pulp raised to when you just tried it with the ther- 
mometer ? 

EOE E. 

Vir WWEIEewS= What has been the resuiige: 
heating the pulp, adding 3 c.c. of copper sulphate 
and repeating the three minute agitation? 

A. There was about the same amount of froth 
floating on the surface but not sufficient to make 
any recoveries to speak of. 

Q. 84. Now, describe the experinient that you are 
about to do. 

A. {am about to take 500 gms. of Butte & Super- 
ior ore received by us in 1912 or 1913, 2000 cc. 
of water, at about 40° C., 5.8 c.c. of sulphuric acid, 
amceadd to that 55 c.c. of oleic acid@wiich is two 
pounds per ton and agitate three minutes at about 
850 to 900 r. p. m. 

Q. 85. What is the result of the operation that 
vou have now carried on? 
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A. That operation is successful; there is about 
an inch and three-quarters of heavy mineralized froth 
on the surface. 


Q. 86. What is your judgment as to whether or 
not that is a good recovery? 

A. The tailings appear very clean: | think it is a 
good recovery. 

©. 87. BY MR. SCOTT: Do there appear tome 
any pendant masses at the bottom of the froth that 
vou have just made? 

A. The bottom of the froth is somewhat irregular. 

O. 88. BY MR WILLIAMS: What isiiiewsis- 
nificance of that irregularity? 

A. I don't see that it has any significance what- 
ever. It is probably due to the compression of the 
froth of its own weight since it rose to the surface 
of the pulp. 

Q. 89. THE COURT: A little bit troubled inter- 
face? 

A. Yes, it 18 @ix amterface all right. “lithismease 
it is not an interface of oil and water; it is an inter- 
face of air and water. 

Q. 90. BY MR. WILLIAMS: Do you usually 
succeed in getting froths without pendant parts with 
oleic acid? 

A. No, they are usually a little bit like that. It 
shows more holes when the froth is heavily miner- 
_ alized. When the froth contains less mineral it is 
usually much flatter. It comes flat on the upper sur- 
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face and on the under surface, as it did in this one 
that failed. 


Q. 91. Now, what do you propose to do with the 
result of this last experiment which has produced 
this froth that you have described? 


A. I understand you wish me to add more oil 
to that. 

Q. 92. What will be the result of adding more oil? 

A. The froth will sink, and it will form granules. 

QO. 93. How much more oil will you add? 

A. 20 c.c., so that the total oil will be 3.7%. 

(Machine run for a period.) 

QO. 94. Now, describe the result of this last opera- 
tion upon stopping the agitation. | 

A. A few granules came up to the surface, car- 
ried there by air bubbles, and on reaching the sur- 
face the air bubbles burst, leaving a few granules 
swimming on the surface, not enough to completely 
cover the water. A lot of the granules, on the burst-.. 
ing of the air bubbles, sank to the bottom, and a large 
number of granules can be seen on the bottom of the 
jar, through the window. 

Ono5. What kind of float is that on the surface, 
temine extent that atts) there ° 

A it is a skim float or surface tension float. 
VYhese few minerals are swimming on top of the 
water just the same as a greased needle would swim 
there. 

Oe Geis tere any froth: 
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A. No, there is no froth. 

Q. 97. Can you separate a few of those granules? 

A. 1 would like to run the machine at a much 
higher speed, to show that the effect of high speed 
makes no difference in the formation of the granules. 

Q. 98. What speed will you run it at? 

A. I think we can get it up to 1500. 

(Machine run for a period.) 

Ono: Now, how long did you agitate it at this 
higher speed? 

A. One minute and the result was just the same 
—that is some speed over 1500 revolutions per minute, 
but the result was just the same as at the lower 
speed. Now, [ think we can run out some of the 
granules. (Removing granules from the Gabbett.) 
That shows both the granules and the sand. 

©. 100. How effective has the granulation been? 

A. The granulation is very good, seems to have 
taken up practically the whole of the mineral. 

Q. 101. Now, as to the first example with the 
recent ore of the Butte & Superior, what is your per- 
sonal observation as to the condition of the material 
that you have used? 

A. Gas is still being evolved from it. 

MR. WILLIAMS: I think we will not take the 
time of the court further in this experiment, Mr. 
Higgins. The direct examination 1s closed. 
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X-Q. 102. 1 think you said, Mr. Higgins, this 
morning that the photographs which were made by 
Mr. Phillips did not exhibit any of the characteris- 
tics, I think you said, of the froth present. Now, 
what are the characteristics that you have in mind? 

A. ‘The appearance of the froth in its composition. 
The color is also characteristic, the glistening of the 
mineral and so forth. I was unable to detect those 
from those photographs. 

X-Q. 103. The glistening of the mineral, the color 
and what else? 

A. Also the conformation of the bubbles. 

X-Q. 104. Those are the things that define the 
difference between what you call an air froth and an 
oi froth? 

A. No, I never said so. 

X-Q. 105. Well, what difference does it make 
whether 1s 1s—whether these characteristics are shown 
or not if they don’t have anything to do with the dif- 
ference between the two floats you have defined? 
What are those characteristics that would tell us that 
difference? 

A. The photographs do not show anything to me 
because as I say I cannot see these differences that 
{ looked for. 

X-Q. 106. You mean the three you have just 
named? 
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A. Yes, the amount of oil and that kind of thing. 
If you are considering the differences between an air 
froth and a magma it is necessary not only to see 
the color and shape and form and that kind of thing, 
but also to know something about the oil—about the 
amount of oil it contains. 

X-Q. 107. Does the ability of this float to carry 
a metalliferous mineral have any bearing upon whether 
it is what you call an air froth or a magma? 

-A. Referring to any kind of float? 

x-C. 108. Well, [ am referring to the kind you 
have mentioned, the air froth as you call it, and the 
magma or oil froth? 

A. The ability of an air froth to carry mineral 
depends entirely on the bee, The oil is not respon- 
sible at all for the flotation of the mineral, as far 
as its buoyancy is concerned. The ability of a magma 
to carry mineral depends sometimes on the amount 
of oil and occasionally you can replace some of that 
by bubbles of gas of one kind or another so that in 
that case of course the air is not the efficient carrying 
agent although it may assist the mayga in floating. 

X-Q. 109. What is it, in what you call an air 
froth? 

A. The carrying power or buoyancy does not 
come from the oil. Two pounds of oil to the ton 
of ore having a specific gravity of .9 would be able 
to float about two-tenths of a pound of mineral. 

X-Q. 110. About two-tenths of a pound? 

Poy ce 
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X-Q. 111. Well, suppose you had twenty pounds 
of oil, how much mineral would that be able to carry? 


A. Twenty pounds per ton of ore, of course that 
would carry ten times as much, as far as buoyancy 
is concerned. 


X-Q. 112. How much would that be? Two pounds? 

Tog, Pes, 

X-Q. 113. So that with twenty pounds of oil to 
the ton of ore you can only account for the flotation 
of two pounds by the buoyancy of the oil? 

A. That is of course assuming that the whole of 
the oil goes to the mineral and floats upon the sur- 
face. 

X-Q. 114. Giving the oil every possible credit for 
flotation? om. 

me Yes. 

X-Q. 115. Which of course is rather overstating it? 

A. Yes. 

X-Q. 116. But even with twenty pounds of oil per 
ton of ore you cannot by any possibility, theoretically 
or otherwise, pases more than two pounds of ma- 
terial? a 

A. As long as you refer only to the buoyancy of 
the oil, that is correct. If you use the oil in the same 
way, apply the efforts of a skin surface float, twenty 
pounds of oil to the ton would of course make you 
a totally different showing. You would not reduce 
the buoyancy of the oil. 

X-Q. 117. Well, now, is the definition between 
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what you call an air froth and.a magma or oil froth, 
does that reside in the relation between the butyancy 
supplied or possibly supplied by the oil and that sup- 
plied by the air or other gas? 

A, Win part, 

X-Q. 118. In part? 


A. As I said before, some of the buoyancy may 
be due to the oil. You may enhance that buoyancy 
by entangling air in the mass. 

X-Q. 119. JT will ask you another question: Is 
the difference between what you call an air froth 
and an oil froth or magma a difference in the tech- 
nical utility, having a difference in the amount of min- 
eral that is recovered in an accept[ble form, or does 
it reside in something entirely separate and apart from 
any consideration of utility but merely something 
within the realm of scientific observation? 

A. My observation leads me to the opinion that a 
magma has a very different utility to an air froth. 
One can obtain a magma in a small vessel such as 
these measuring vessels, making it look very nice and 
apparently carrying large values, whereas when you 
come to separate these in a large scale, the viscosity 
is not sufficient to hold it over the surface it has to 
travel it over and you get very great losses. The scien- 
tific difference I don’t know much about that. 

X-Q. 120. Well, I don’t know that I understand 
your answer. Do you mean that you think that the 
difference between the air froth and the oil froth 
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or magma as we call them is a difference in their 
respective técthnical utilities ° 

A. It is not only a difference in their properties 
but in their technical utility as you suggest. 

X-Q. 121. Well, how useful does a float have to 
be to be an air froth? Can’t you give it in terms 
of recovery or efficiency? If that is what the differ- 
ence is it ought to be something exact? 

A. No, I haven’t had any technical experience 
working with magma and I have got no figures to use 
by way of comparison. The magma floats I gave up 
long since as being quite useless although the use of a 
soluble frothing agent helps very considerably, to 
my mind they are not sufficiently valuable to spend 
any time working with them. 

X-Q. 122. In other words you cannot define the 
difference upon the basis of utility? Is that what you 
mean to say? 

A. If you take exactly the same condition you will 
find that as a rule when you get a magma you get 
a less useful result than when you get a froth, but I 
cannot compare one magma with another air froth. 
You might compare a fair magma with a froth of 
that nature, which 1s more or less useless (referring 
to a froth in one of the experiments recently per- 
formed). ee 

nO) 1239 ele can't you state thismaeuse auan- 
tity of reagents used? Can’t you state it somehow? 

A. The quantity’ of reagents does not decide the 
difference. It is a matter of process and results. 
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X-Q. 124. So that by being told the quantity of 


reagents 


and by “reagents” I mean the oil, speaking 
generically—by being told that you are not able to 
determine in advance whether you are going to have 
this so-called air froth or the oil froth? 

A. Within certain limits. If 1 know the conditions 
tliat are goinge to be used, for instance 11 gyonmeell 
me you were going to use 300 sper cent of oil tome 
ton and you were going to roll it over, I could tell what 
kind of results you would get. 

X-Q. 125. Suppose I would tell you I was going 
{o use” Wer (Gent of oil? 

A. Then [I can’t tell you because [ don’t know 
what conditions you are going to use it under or what 
the many large variants are that enter into the pro- 
cess, what kind of result it is going to @@. 

X-Q. 126. Suppose IT tell you I was using—I was 
going to use nine-tenths of a per cent of oil. Can 
you tell me then without knowing all of these things? 

A. [can’t tell you unless I know something about 
the condition and the way the process is carried out. 

X-Q. 127. Then whether the amount of oil 1s less 
than one per cent or more than one per cent, it is 
impossible to tell whether you are going to get this 
air froth or not, without having additional facts 
or making an investigation? 

A. In my opinion it is necessary to see the pro- 
cess and examine something of those conditions that 
make the difference in the results for the use of that 
percentage of oil. 
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X-Q. 128. I think the question related to either 
over or under one per cent, did it not? If you are 
under a misapprehension [ will state the question 
again. 

A. I would lke to state I was under the appre- 
hension that you mentioned about .9 to 1.1 in your 
preceding question. 


X-Q. 129. Yes, something either side, either over 
or under one per cent. You stated a while ago that 
the operations which you saw in the Butte & Superior 
mil] could not be the processes of the article in the 
California Journal of Technology because the process 
was carried out in Janney machines which were not 
invented until some years after the article was writ- 
ten. Now, how is it that the process of the patent in 
suit can in your opinion be carried out in that machine . 
when the machine was not invented until some years 
after the patent in suit was drafted and granted? 

A. I believe that is a matter of law. 

X-Q. 130. You mean it is a matter of law regard- 
ing the process of the patent in suit but not regard- 
ing the California Journal? 

A. I believe that is a matter for the court to de- 
termine whether, a process can be carried out in a 
modern apparatus and still infringe the patent. 

X-Q. 131. What I want to find out from you, do 
you know of any facts, technical, scientific or other- - 
wise, that would prevent the process of the California 
Journal being carried out in Janney machines any more 
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than it would prevent the process of the patent in 
suit being carried out in Janney machines? 

A. No, I know of no facts of any kind to prevent 
anyone from making an improvement on any patent. 

X-Q. 132. Or on any publication, I suppose? 

A. Or on any publication. | 

X-Q. 133. If you used a soluble frothing agent, 
purely soluble frothing agent, without any insoluble 
admixture, and otherwise follow the directions of the 
patent in suit, would you be practicing the process 
of the patent in suit? 

A. In my opinion 1f you use a total or completely 
soluble agent you would not be using the process of 
the patent in suit. 

X-Q. 134. Is there such a thing in your opinion 
as an insoluble frothing agent? 

Pe Yes. 

X-Q. 135. What are some of them? 

A. Oleic acid is one of them. That is the example 
given in the patent. 

X-Q. 136. Have you seen the Janney machine in 
other places than in the Butte & Superior mill used 
for carrying on the process described in the patent 
in suit? 

A. No, I have not. 

X-Q. 137. Did you ever see the apparatus des- 
cribed in the patent in suit and’ illustrated there 
used in practice in this country? 

A. No, not in this country or in practice. 
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X-Q. 138. Where did you see it, if you have seen 
it? 

A. The apparatus shown in the drawing? 

X-Q. 139. In the patent in suit, including the 
cone Gabbett and the open launder for taking the 
pulp to a settling affair consisting of three pointed 
boxes? 

A. That was in use in the laboratory in London. 

X-Q. 140. Was it ever in use anywhere else? 

A. Weil, it was in use in Australia, except that 
the three boxes were separate and the pulp ran 
from one to the other. The same principle was 
adopted, though. 

X-Q. 141. Is it in use anywhere in the world now 
to your knowledge? 

A. Not to my knowledge. The necessity of having 
three spitz boxes has gone absolutely with the much 
finer crushing that is now used. 

X-Q. 142. How lately to your knowledge was such 
an apparatus as that described in the patent in suit 
and illustrated therein used in operation for ordinary 
commercial purposes? 

A. To my knowledge not since 1908. 

X-Q. 143. And was the one you saw then just 
like the one described in the patent in suit? 

A. No, it was the one that I spoke of in Australia, 
with the differences in respect to the three boxes 
being separate, instead of being joined. 

X-Q. 144. It had an open launder, did it? 

A. Yes, that had an open launder. 
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X-Q. 145. You commented upon the experiment per- 
formed by Mr. Dosenbach in which he made a froth, 
then by means of slower agitation caused the mek 
liferous mineral to sink, and by more rapid agitation 
raised it as a froth, repeating that cycle several times. 
In your comment you said that the material which 
Mr. Dosenbach caused to sink and which he separated 
in an up-cast as described in the Cattermole patent, 
it—You said that the material did not consist of 
granules, that it consisted of what? 

A. I think they were sunply separate pieces of 
coarse material with the fine material stuck here 
and there over them, but they were in no sense gran- 
ules. A granule is a nice rounded mass, quite com- 
pact, and this appears to me to be a totally different 
thing. The action that I showed here shows the dif- 
ference in the properties of granules and these mineral 
agglomerates, if it 1s an agglomerate, and I am not 
sure about that, even; it shows that it has different 
properties. 

X-Q. 146. This material which was brought to- 
gether and sunk by Mr. Dosenbach’s experiment con- 
sisted of separate particles brought together, did it 
not? 

A. You mean brought together in a froth? 

X-Q. 147. Well, in conglomerations. 

A. If you mean by conglomeration, one particle 
stuck to another yes, but an agglomeration to my 
mind means more than two particles; it means; sev- 
eral. 
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X-Q. 148. You think there were just two particles 
in each one that Mr. Dosenbach formed? 


A. I have not made a close enough examination 
to answer, but in my mind they were not granules. 


X-QO. 149. You could see them, couldn’t you, in 
the up-cast? 

A. I saw a mass of stuff coming out of the 
bottom of the up-cast, yes. 

X-Q. 150. And you know that all of those were 
not single individual particles, the same as they came 
from the grinding operation, don’t you? 

A. I examined them under the microscope, and 
each one of them showed perfectly sharp faces, with 
what appeared to be a little dust on the corners now 
and again. 

X-QO. 151. .What useful property has a granule 
with more particles in it—the larger granule—than 
these made by Mr. Dosenbach? Mr. Dosenbach’s 
granules sank in the up-cast, didn't they? 

A. They did, but they are not granules. 

BeO. 152. That is thei value, Aen i it Mihar they 
sink in the up-cast so you can separate them? 

A. That is not the result of the Cattermole pro- 
cess, that was shown in court; that was not the Cat- 
termole process that was shown, and before you can | 


take a position where you can say they are granules, 


[ 


granules were agitated under high speed, and a little 


they ;must be different from what he showed. I think 
‘iJaced out, on repeating the experiment, where the 


4762 Mmecrals Scparation, Lomiiied, cial., vs. 
Arthur Howard Higgins. 


ligher than Mr. Dosenbach used, and yet they did 
not float anv more than they did under the low 


speed. 


X-Q. 153. How did you perform the Cattermole 


experiment in court? 


A. 1 got Cattermole granules ins come mreer and 
separated the material in an up-cast. 

X-Q. 154. Wasn't that just exactly what Mr. 
Dosenbach did? 

A. Mr. Dosenbach went through the same opera- 
tions as far as | recall, but he did not get the same 
results. 

X-Q. 155. He got the mineral separated, didn’t he? 

A. Well, you can separate mineral by separating it 
on a placque, but that is not the Cattermole process. 

X-Q. 156. Did Mr. Dosenbach separate it in an 
up-cast? 

Sp ES, 

X-Q. 157. And that 1s what you did? 

TN oe ieee 

X-Q. 158. Then what is the difference? 

A. The difference was that I made granules and 
he did not. 

X-Q. 159. You mean that you got a little larger 
agglomeration of mineral than he did? 

A. I was giving an illustration of the Cattermole 
process, which I think was very successful; Mr. Dos- 
enbach’s operation was not the Cattermole process. 

X-Q. 160. Then we will go back to the-same sub- 
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ject again. You think Mr. Dosenbach did not ie out 
erate the metalliferous mineral particles into agerd- 
gates, did he? 

A. I did not say it was not aggregates: I said 
there was probably some agglomeration, but they were 
not granules. 

X-Q. 161. What is the difference between what you 
call granules and these agglomerates which you saw 
Mr. Dosenbach make? ‘ 

A. There is just as much difference as there is 
between a house, which is firmly built together of 
brick and mortar, ‘and a loose pile of brick. The pile 
of brick represents an agglomerate, but when you 
build it into a wall firm and smooth, a nice rounded 
mass, then it becomes a granule. 

X-O. 162. You will admit, won't you, that the 
agglomerates that Mr. Dosenbach made were large 
enough and firm enough to sink in the up-cast, while 
the slime was carried over the top, don’t you? 

A. The mineral did sink at the time, but that de- 
pends a great deal on the difference in size between 
the mineral and the gangue. One could take such an 
amount of mineral of fair size, and put it in with sand 
—I am giving you an example now, I am not sug- 
gesting anything—and you could, by using those sizes, 
separate them in an up-cast, exactly the same as in 
that experiment. Unless we have a screen analysis 
which tells us the distribution of the metal and sand, 
it 1s quite impossible to say whether that was due to 
agglomeration of the mineral or not. 
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X-Q. 163. You got a sample of what Mr. Dosen- 
bach used in that experiment?. 

A. “ies. 

X-Q. 164. You did not find anything to indicate 
that that could have been classified that way form- 
ing it into granules? 

A. I have not examined it from that point of 
view; | did not know that you would want to know 
that. 

X-Q. 165. Do you think, honestly, that that was 
a simple act of classification, independent of the Cat- 


* 
e 


termole process, that was carried on by Mr. Dosen- 
bach? 

A. lI say | honestly believe there were some agglom- 
erations there, as far as some of the particles went; 
but as far as other particles went it was not an 
agglomeration, and it was not the Cattermole process. 

X-Q. 166. How about the fact that upon greater 
agitation the mineral froth as a froth appeared, and 
under-another kind of agitation it sunk with the same 
penal oil and mineral? 

A. That was because the mineral was not agglom- 
erated. He had not there sufficient oil to attach 
the mineral particles to. each other to make nice 
granules, and the oil was not able to get at the min- 
eral and attach itself to it. 

X-Q. 167. The mineral was separated: in an up- 
cast, and under one kind of agitation it sunk, and 
under the other it was raised? 

A. That was the peculiarity of the experiment. 


Butte & Superior Mining Company. 4765 
Arthur Howard Higgins. 


X-Q. 168. It shows what difference the differ- 
cnce in the agitation made, didn’t it? 


A. In that particular experiment, yes. When we 
go to work and make the froth, and afterwards run 
the agitator very gently, about 300 revolutions, that 
has the effect of centrifugal separation. You have 
taken out the air and the mineral could not do any- 
thing “ee than sink. 


X-Q. 189. That is when you are agitating slowly? 

i IGS. 

X-Q. 1/0. You get a violent centrifugal action 
when you agitate slowly, but you do not get it when 
you agitate more rapidly? 

A. No; when you do it more rapidly you have 
the air coming through the pulp all the time in the 
form of small bubbles. 

X-Q. 171. The air comes in faster than the cen- 
irifugal force can throw it out? ; 

A. When it is going on high speed you get a 
fresh supply of air every time it turns it around. 

X-Q. 172. And when you are going at low speed. 
what happens? 

A. Then you do not; if you run it sufficiently 
slowly, you get no air at all. 

X-Q. 173. | suppose at the low speed the centrifugal 
action throws the air off because the air is so much 
heavier than the mineral? 

A. No; I don’t think I suggested such a thing. 

X-Q. 174. !f I remember right, Mr. Higgins, you 
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said that you used 900 r. p. m. for the Cattermole 
process and the same speed, 900 r. p. m. for the 
process of the patent in suit. My recoilection is 


correct, 15 iene” 


A. Yes, that was about the speed that we used 
I think I said so. 


X-Q. 175. You made no distinction as to revolu- 
tions per minute of the agitation between the two? 

A. No. The patent says that they are carried on 
—the patent in suit is carried on in the same man- 


ner as—in the same agitators in the processes prev- 
iously mentioned, which are the two Cattermole pro- 
cesses. 

X-Q. 176. Then it is hardly necessary for me to 
ask you whether you agree with Dr. Leibmann who 
was the expert witness in the Hyde case when he 
said: “I believe that 500 to 600 revolutions are quite 
sufficient for the Cattermole process, but I believe 
that at least I2005% p. m. are mecessary fon sinc 
process of the patent in suit in the same apparatus.” 

MR. WILLIAMS: I presume that in view of the 
fact that that evidence is in the record it may not 
be objectionable to endeavor to get it in again, but it 
does not seem to me that the question is quite a 
warranted question and I object to it. 

THE COURT: Well I think you may ask the 
question. This witness has performed some experi- 
ments at various speeds and another expert for the 
same party has expressed his opinion that different 
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speeds will serve or are necessary. Now, I think to 
arrive at this witness’ opinion, he may ask the ques- 
tion. The objection will be overruled. 

A. Without specifying exactly what the conditions 
were under which these processes were to be carried 
out, I do not agree with the statement as it stands. If 
you say that the Cattermole can be carried out at 500 or 
600, I think that is quite true. It is also true that the 
Cattermole can be carried out at the higher speed. Fur- 
ther, it is quite true that the agitation froth process can 
be carried out at one or two thousand. It is likewise 
true it can be carried out at less. Now, if you compare 
two speeds under different conditions you may get ex- 
actly the same results; and the froth in one case—or 
you may get a froth in one case and get granules in an- 
other case. 

X-Q. 177. At exactly the same speed? 

A. Yes, at the same speed, but it may take some dif- 
ferences in other conditions, such as the time or the 
temperatures or the size of the granules, something of 
that kind. There are so many conditions that alter 
these facts that one cannot really give you a flat rate 
on that, you have to consider so many things at the same 
time. 

X-Q. 178. You say that with the same amount of oil 
the different speeds might give you the different re- 
sults, according to other conditions? 

A. Oh, IT hope I did not. I did not mean to say that. 

(The witness’ answer read as follows: ‘Without 
specifying exactly what the conditions were under 
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which these processes were to be carried out, | do not 
agree with the statement as it stands. If you say that 
the Cattermole can be carried out at 500 or 600, I think 
that is quite true. It is also true that the Cattermole 
can be carried out at the higher speed. Further, it is 
quite true that the agitation froth process can be car- 
ried out at one or two thousand. It is likewise true 
it can be carried out at less. Now, if you compare two 
speeds under different conditions you may get exactly 
the same resifth ; and the froth in one case—or you may 
get a froth in one case and get granules in another 
cage. X-©, At @xaetly the same speed? Al Yes eat 
the same speed, but it may take some differences in 
other conditions, such as the time or the temperature or 
the size of the granules, something of that kind. There 
are sO many conditions that alter these facts that one 
cannot really give you a flat rate on that, you have to 
consider so many things at the same time.’’) 

X-Q. 179. And no one of these many things is guid- 
ing in itself, as to the result, is it? 

A. Not absolutely, no. They all work together, one 
acting one way and another acting another way. 

X-Q. 180. The final effect is a sort of a resultant of 
all these different forces that are at work, and condi- 
tions ? 

A. Yes, that is true. One cannot take the amount 
of oil or the fineness of erinding or the temperature or 
the time of agitation without considering each at the 
same time. An alteration of one may make an altera- 
tion of another. That is particularly true with the Cat- 
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termole process; more so than of the agitation froth 
process. 


X-Q. 181. When you performed that experiment 
with the Elm Orlu ore about which you testified in 
the Hyde case, using 3.6 per cent of cotton seed oil, 
I think it was? 


A. Mes 
X-Q. 182. You obtained a float which you des- 
cribed as follows: “In about three minutes the plant 


had settled into a permanent condition. The float 
on the first spitzkasten was copious, being about one 
inch to an inch and a half deep and though oily in 
appearance, when closely examined, did not differ 
in appearance from the usual agitation froth at a 
distance of a few feet.” Now, what is it aside from 
appearance, what is it—was it an air froth—was it 
an agitation froth as it was called at the time-of the 
Hyde suit, now called an air froth, or was it one of 
these magmas that you spoke of or oil froths? 

A. I think I went on and gave some further des- 
cription. 

X-Q. 183. I will read the rest: ‘These floats were 
exceedingly dense and occasionally fell down in large 
masses. The tailings contained some granules and 
did not indicate a satisfactory recovery.” Then you 
give the assay. 

A. As far as I,remember that froth, it was chiefly 
floating granules entangled with air and the very fact 
that every now and then the froth would suddenly 


\ 
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sweep in to a great vortex and tumble down and 
cleaned almost the whole spitzkasten showed it had 
very different properties from an air froth. As to 
whether it was a magma or not I do not feel quite 
certain. I think that depends largely on the defini- 
tion of magma. 1 think in my opinion I should say 
it was not exactly a magma but a collection of float- 
ing granules. 


X-Q. 184. Well, how many of these kinds of flo- 
tation—of floats have we now? We have got a 
magma, an oil froth, an air froth, and what is this 
last one? 


A. These floating granules. 

X-Q. 185. Now, a floating granule an inch to 
an inch and a half deep, what makes them float? 

A. Largely the entrapment of the air. You see 
if you spread it out on a large surface, for instance, 
such as Mr. Chapman did in London with the same 
quantity of oil, that was run out over a very much 
larger surface and then of course the air was given 
a chance to escape, which it did readily and left 
nothing floating worth speaking of. I believe the 
recovery in that case was something like eight or nine 
per cent. That floating is caused largely by the 
mechanical prevention of the escape of gas or air. 

X-Q. 186. What do you mean by “the Mechanical 
_revention” ? 

A. Well, it is something like enclosing it in a cork. 

X-Q. 187. Ina what? 
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A. Ina cork, bottling it up. 

X-Q. 188. Well, what bottles it up? 7 

Ee the layer of eranules on the top. 

X-Q. 189. The granules enciose the air bubbles, 
you mean? 

Pe Wiese 

X-Q. 190. Coat them? 

A. No, entangle them. 

X-Q. 191. There is a difference then between coat- 
ing them and covering them? 

A. Yes, there is a distinction there. 

X-Q. 192. Let us have that difference so we will un- 
derstand it? 

A. Just the same distinction there is between the 
coating of air bubbles in the agitation froth process and 
what you ‘meat call the coating of the air bubbles in the 
magma. In one case it is an entirely different thing 
from another case. In the first case you have the at- 
tachment direct to the air and in the other case it is more 
or less coated because it cannot escape quick enough. In 
one case it is more or less permanent and in the other it 
is temporary. 

X-Q. 193. Well, aren’t you rather explaining this in 
terms of something else? I want to know what the 
difference between the coating an air bubble is, with 
mineral particles, and covering it. Now, you say one is 
like a magma and the other is like an air froth. I am 
trying to find out the difference between these two 
things. What is the difference between coating a bub- 
ble with mineral and covering it was a mineral, with- 


4772 Minerals Separation, Limited, et al., vs. 
Arthur Howard Higgins. 


out referring to these other things in definite terms? 

A. The coating of course is a term well known to 
the art and it.is applied to coating such as you get in 
the agitation froth processes where the air is direct- 
ly attached to the mineral. You get what appears to 
be a little cell of metalliferous mineral bent round into 
a curved surface. Of course that might be called “‘cov- 
ering” if you like to use that as a synonym, but that 
is not the same thing as taking an air bubble and pour- 
ing oil over the surface. For instance, you can take 
the agitation froth here and put a layer of grease over 
it but that would not be the same thing. That would 
be covering it with grease, but it would not be coat- 
ing it. ; 

X-Q, 194. Tell these things apart when you look at 
them, can you? If I have a series of them here made 
with oil running up from one-tenth by tenths up to 
three per cent, of oil, can you draw the line where 
one of these things leave off and the other begins? 

A. I might and I might not. 

X-Q. 195. Most likely not. 

A. If I knew something about the ore and the way 
it behaved and the oil you put in I think I could tell 
you. 

X-Q. .196. If you knew how much oil I used? 

A. I should have to examine the conditions. As a 
result of the examination I think I could tell you where 
it went. 

X-Q. 197. You never did such a thing, did you? 

A. No, it isn’t exactly a fair thing to ask a man to 
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do because these graduations where one thing may 
occur at the same time as another pe be very dif- 
ficult to decide. Still I know of one test,which I might 
decide that matter. 

X-Q. 198. You saw the large machine work up- 
stairs, did you in the grand jury room, one of defend- 
ant’s exhibits, having seven cells I think and three 
emulsifiers and a cleaner and a recleaner? 

A. Yes, I was there. 

X-Q. 199. What did that produce, an air froth with 
the bubbles coated or a magma with—or a magma or 
oil froth with the bubbles coated? 

A. In my opinion that was an air froth. 

X-Q. 200. You think that was the agitation froth 
or the air froth of the patent in suit? 

A. In my opinion that was the process of the pat- 
ent in suit and the result of the patent in suit. 

X-Q. 201. You know how much oil was used? 

7 

X-Q. 202. What is your recollection of it? 

A. 36 pounds to the ton. 

n=O) 205. 362 

A. I think it was 36, wasn’t it? 

X-Q. 204. 42 pounds is what the evidence shows 
was used. 

me «OY G8: 

oO) 205. Vitat is 2.1 per cent, is 1t not? 

pe GS: 

X-Q. 206. What does the patent in suit recommend? 
From two one-hundredths to five-tenths, doesn’t it? 
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peconnme 

A. IJ think it recogaizes-that quantity. Of course 
in the case of that working of the plant upstairs there 
was a waste of oil on the gangue. The slimes took a 
great deal of oil. There was also an inert oil there 
which was probably not attached to anything, just 
wandering about the surface in an emulsion. 

X-Q. 207. But didn’t interfere with the process 
going on, did it? 

A. Not altogether. I think it materially impaired 
the results you would have got if you had used the 
recommendation of the patent in suit. 

X-Q. 208. I think you referred the other day to 
some experiment that had been performed by a witness 
in the Hyde case in which experiment the concentrate 
was purer than the tailing. What experiment was that 
VOUSTeTeraccmtO, 

A. I think that was in connection with Everson 
patent. | think I did that experiment myself for 
Dr. Chandler. 

X-Q. 209. You were an employe of the Minerals 
Separation, weren‘t you? 


A. & Was. 
X-Q. 210. And you are still? 
A, lama 


X-Q. 211. Dr. Chandler was their expert witness 
wasn’t he? 

A. Yes, he was. 

X-Q. 212. Did you ever see a demonstration of 
any patent fail besides the Everson patent, which 
you made to fail on that occasion? 
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A. [ don’t think I intentionally made hate tien Il 
had certain instructions from Dr. Chandler and the 
fact that they did not turn out as the patent stated 
was not intentional on my part. I don’t think that I 
should be accused of that. 


X-Q. 213. I did not intend to put it that way, | 
apologize, and I will ask you 1f you ever saw an at- 
tempted demonstration of any other patent than this 
one, fail. 


A. J saw one here this afternoon that J did myself. 

X-Q. 214. I don’t know that you described the batfea 
very clearly in your testimony. 

A. A batea is a dish, hollowed out in the center 
somewhat conical; the instrument may be made of 
wood or sheet iron; it is not very deep; I suppose the 
pit of the hollow will be about two and a half or three 
inches below the edge of the pan or dish. 

X-Q. 215. The center is concave to the extent of 
two or three inches, you say? 
me Yes. 

X-Q. 216. How do you describe the float produced 
as the result of the Froment process; I think you called 
it a magma or oil froth? 

A. Yes, I should call that a magma, distended, of 
course, by gas bubbles. 

X-Q. 217. You are not at all in agreement with 
the statements contained in the two British patents 
referred to by Dr. Sadtler, of which Minerals Sep- 
aration is grantee and in which the Froment process 
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is referred to as a means of forming mineral-bearing 
froth. You do not agree with that statement evi- 
dently ? 


MR. WILLIAMS: I think it would be well to pre- 
sent the statement to the witness rather than ask him 
to agree with things which may not be just as you 
state them. 


MR. SCOTT: I will hand the witness the copies 
of the testimony and he can look for himself. 

X-Q. 218. It occurs several times in the first one 
I hand you, and if you will hand me your book I will 
find you the other patent. J think that will do for 
a sample of what is in this one. 

A. The first quotation did not make any differ- 
ence at all between these froths, and did not say so. 

X-Q. 219. I call your attention to the one in patent 
No. 7803 of 1905. I will ask you if that is not the 
British patent corresponding to the patent here in suit. 

A. Yes, I think that is true. J should not say 
those are exactly the same nature. It seems to me they 
were made by different processes and I cannot under- 
stand how they could be. 

X-Q. 220. MR. WILLIAMS: That refers to patent 
No. 23820 of 1910. 

THE WITNESS: As to No. 10929 of 1910, those 
froths are not the same in my opinion, but it appears 
to me to be very feasible that magma could be blown 
up by the process that is described there. It might 
be suitable for that apparatus to be used in one of these 
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results that are mentioned, but in my opinion they are 
not the same result. 


X-Q. 221. How long have you been an employe of 
Minerals Separation and its predecessors in interest? 


A. Well, in 1903 I was in the employ of Sulmana+e 
Picard nominally, but I believe really in the employ 
of Minerals Separation, though I do not know just 
what the title was at that time. 

X-Q. 222. Are you a stockholder in Minerals Separa- 
tion? 

vee NO, | ani not. 

POF 223, Ane ona EP peaiioide: in any of the com- 
panies allied with Minerals Separation ‘Limited, the 
American corporation or any of these others? 

A. No, I am not, although I hope to be some day. 

X-Q. 224. Have you any contract or agreement 
contingent upon any occurrences that it will be pos- 
sible for you to become a stockholder ? 

E> Noi 

X-Q. 225. Did you, in your testimony the other 
day, tell us the speed of the revolutions of the ma- 
chine in which you first tried to demonstrate the 
process of the patent in suit, and failed? 

A. Yes, I think it was about 850. We attempted 
to keep it at 850, but at first it stuck a little, and I 
think we reimedied that. 

X-Q. 226. You mean that the apparatus did not 
operate—did not rotate as rapidly as it should, and 
you think that you finally did get it to go at 850? 
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A. When we made the test J think it was going at 
850, yes. 


X-Q. 227. That was the first attempt to demon- 
strate the patent in suit, made, I think, last Friday? 


A. Yes, Friday. 

X-Q. 228. At what speed did you rotate the ap- 
paratus in your first attempt here today, to demon- 
strate the application of the process of the patent in 
suit to the Butte & Superior ore? 

A. It was the same speed, as far as we could 
get it, S50: 

X-Q. 229. The speed was taken, was it? 

A. Yes, they took the speed with a speedometer. 

X-Q. 230. I wish you would ascertain with pre- 
cision just what speed was taken today. 

A. J have not got the exact figure. You see we 
can not take it when the machine 1s charged with pulp, 
but my assistants give the figure at about 900 to 950. 

X-Q. 231. That would be the range in the various 
attempts you made today; that would be the range of 
speed in all the different intervals of agitation? 

A. Yes; it may have gone down to 800 and then 
up to 950. There was a little variation in speed due 
to removing the heater off the circuit; that altered 
the rate considerably. 

X-Q. 232. You are now referring exclusively to 
the first demonstration in which you had four periods 
of rotation in the attempt to get the froth? 

A. Yes: 
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X-Q. 233. Then after that, in a different machine, 
you made another attempt to demonstrate the process 
of the patent in suit and obtained a froth which I 
think you said was about an inch and three-quarters 
thick? 

i) GS: 

X-Q. 234. What was the speed of the rotation in 
that later and more successful demonstration? 

A. We set that very carefully for a variation of 
850 to 900. I think it went a little over 900; perhaps 
950. 

X-Q. 235. Can you find out how much? 

A. That is as near as I can get it from the in- 
formation J have. 

+-0-230- The motors are not very satisfactory, 
or it is the current probably. The power line, prob- 
ably, the elevator runs on the same circuit, and every 
time the elevator is used you get a slight variation. 
[ think those limits I have given you are near enough; 
it could be run a little lower or a little higher without 
materially altering the results. 


RE-DIRECT EXAMINATION, 
BY MR. WILLIAMS: 


R-Q. 237. Now, Mr. Higgins, will you observe 
the froth that you obtained in the experiment you 
performed first this afternoon and tell me what its 
present condition is, and what that condition indi- 
cates? 


4780 =Muinerals Separation, Limited, et al., vs. 


Arthur Howard Higgins. 


A. It has risen up in the center about half an 
ich; 1t looks like dough set down before a fire. That 
condition could only be due to gas liberated from the 
ore_te settled at the bottom of the vessel. 


R-Q. 238. Suppose you met with such a condi- 
tron as that in the laboratory, what would you do? 


A. It would not take very long to destroy that 
gas; there are several ways of doing it. I recognize 
that the chief constituent in the case is sulphuretted 
hydrogen. There is also some smell of phosphites- 
to me. 

R.-Q. 239. What would happen when you got rid 
of that gas, with that ore? 

A. Then it goes very satisfactorily. 

R-Q. 240. Now, in this model plant of the defend- 
ant which was operated in the grand jury room, do you 
remember what oil was used? 

A. It was a mixture of a heavy petroleum, such 
as residuum, with kerosene and pine oils. I think the 
proportions were 70 of the fuel oil or residue, 12 of 
the kerosene and 18 of the pine. 

R-Q. 241. Have you anything to add to what you 
said as to that operation? You said that that opera- 
tion carried on the process of the patent in suit? 

A. I could also say that it was carried on with, 
in my opinion, the process of the solution patent. 

R-Q. 242. In the portion of your testimony in the 
Hyde suit describing what you did in a small plant 
with Elm Orlu ore, I will read on from where Mr. 
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Scott read the testimony to you: “Samples were 
taken of these products and assayed,” and then fol- 
lows the assays, and then: “giving a recovery of 
50% of zinc in the concentrates.” Now, where was 
the other 50% of zinc, and in what condition? 

A. The remainder of the zinc was in the tailings, 
as Cattermole granules. 

R-Q. 243. If you had wished to carry on the process 
of concentration so as to improve the recovery, what 
would have been the next operation? 

A. The separation of the granules from the tail- 
ings in the manner in which Cattermole describes. 
what is the general relation in the specific gravity be- 


ue? 
R-Q. 244. Now in the case of the Black Rock ore. | 
A. I think zinc sulphide is about four and a half, 
and the gangte is about one and a half. 
R-Q. 245. Were there any difficulties there in re- 
gard to separating the RecA 
gravity ? 


tween the mineral and the gan 


in an up-cast or by 


A. Yes; that could not be satisfactorily done with- 
out some preliminary process such as sizing. 

R-Q. 246. Now, in this operation that Mr. Dosen- 
bach carried on, was the use of an up-cast and the 
separation in the up-cast a criterion as to the presence 
of the Cattermole process? 

A. No, it was not. 

R-Q. 247. You were asked, when you spoke of an 
Australian plant wherein there were spitzkasten with 
aprons. J will show you a drawing in the Hyde 
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record, marked “Australian Model Plant” appearing 
on page 1021 thereof. Is that a representation of the 
plant to which you refer? 

A. No, that is not the same plant; that is not the 
one I was referring to. In the one [ referred to with 
the apron, the apron was much narrower than in this 
particular plant and extended for a longer distance. 
It was the plant at work in the Central Mine in Aus- 
tralia. 

R-Q. 248. And this drawing showing spitzkasten 
with aprons gives the general illustration, does it or 
not, of the apron idea? / 

Ae Yese the primenpleus the same: 

R-Q. 249. Now, what characteristics has the Janney 
machine as to agitation which resembles or differs from 
the prior art agitation? 

A. The agitation is very much more violent, and 
that has the result of making innumerable more bub- 
bles and very much smaller bubbles. 

R-Q. 250. What was the amount of oil that streamed 
into the separating tank in the Kirby experiment that 
Pot ‘carried conwin court? 

A. That was approximately 230 grams. 

R-Q. 2&1. And that was what percentage of the 
ore? 

mee 5A ca. 

WITNESS EXCUSED: 


MR. WILLIAMS: It is noted that Mr. Chapman 
was requested to present a screen analysis of the feed 
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to flotation machines at the Anaconda plant, and he 
has now produced it, and it is offered to counsel for 
defendant, and I offer it in evidence, or it may be 
copied into the record. 

MR. SCOTT: Let it be copied into the record. 


“SCREEN SIZING TEST ON DORR CLASSI- 
FIER OVERFLOW, OR FEED TO PLO 
TION MACHINE. 


Cumulative 
Screen Size Per Cent. 
Square Mesh Aperture, Mm. Square Solids 
+ 16 1.180 0.3 
ae 2G 0.730 1.3 
+ 40 0.430 oO 
+ 69 0.260 5.8 
+ 80 0.210 12.8 
+110 0.130 38.5 
+130 0.110 42.3 
+-160 0.085 54.8 
+200 0.076 595 
+240 0.063 62.8 
—240 0.063 37 2a 


MR. WILLIAMS: Mr. Chapman was also asked 
to furnish a flow sheet of the Braden Copper Com- 
pany plant, including the flotation plant, and this flow 
sheet is now produced and offered in evidence and 
marked Plaintiff’s Exhibit No. 301. 


Flow — sheet admitted in evidence marked 


PLAINTIFF’S EXHIBIT No. 301. 
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GEORGE A. CHAPMAN, a witness for plaintiff, re- 
called for cross examination, testified as follows: 


CROSS EXAMINATION, 
BY eR: SCOTT: 


X-Q. 2. You have indicated the oil feed and the 
acid feed on this flotation sheet, exhibit 301. I will 
ask you what kind of oil is used at Braden? 

A. A mixture of Swedish wood tar oil, the same 
as is used for sheep dipping in South America, and 
American fuel oil. 

X-Q. 3. Texas fuel oil? 

AL PeXdSemcn ly. 

X-Q. 4. You may have testified to that before, but 
was not Sure. 


— 


A. Yes, it is in the record. 
WITNESS EXCUSED. 


MR. WILLIAMS: Save for the fact that we 
have a few assays that are not quite ready, and that | 
wish to offer in evidence photographic copies of the 
pages of Ure’s Dictionary which were referred to by 
Mr. Higgins, and that there was some material to be 
furnished by Mr. Wiggin, who happens not to be in 
court today, plaintiff’s case is closed. 

MR. SCOTT: I would like to examine two or 
three witnesses on sur-rebuttal on points that have 
arisen in the course of the rebuttal testimony. The 
first will be Dr. Sadtler. 
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MR. WILLIAMS: If your honor please, would it 
not be well for us to know whether or not these are 
new points that have arisen; because if they are not 
we will object to them. 

THE COURT: We will know better when we hear 
the questions. I suppose we can assume, and pos- 
sibly should assume that that is their intention. He 
says it 1s sur-rebuttal, and we can not tell until he 
asks the questions. 

MR. WILLIAMS: I thought it might possibly 
simplify matters if counsel will state what he expects 
to prove, and then your honor can decide upon it. 

THE COURT: You may call your witness. 


DR. SAMUEL P. SADTLER, recalled on behalf of 
defendant in sur-rebuttal testified as follows: 


DIRECL EXAMINATION, 
BY Nik. SeOrT: 


Q. 1. Have you made any investigation, Dr. Sadtler, 
regarding the possibility of the kerosene used by Mr. 
Dosenbach containing a soluble ingredient, and if so, 
whether such soluble ingredients, if present has any 
eimect © 

A. I have carried out examinations— 

Q. 2. MR. GARRISON: Your honor, I think we . 
should be entitled to a yes or no answer; so that we 
can understand the trend of this testimony. 
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A. I have made investigations of kerosene samples 
referred to in connection with the testimony here. The 
one sample which was used, I believe, in an experiment 
by Mr. Phillips, and I analyzed that kerosene and 
some other. 


Q. 3. Will you please describe the nature of your 
investigations ? 


A. I analyzed several samples of kerosene with 
particular reference to ascertaining as to what amount 
of foreign matter they contained, and what is soluble. 
The general outline of the method is as follows: 500 
c.c. of kerosene sample are shaken up thoroughly 
with 500 c.c. of distilled water—shaken up so that 
the whole mixture was thoroughly broken up into 
fine bubbles throughout, and thoroughly intermingled, 
then allowed to settle and separate again in layers. 
Most of the kerosene layer was then poured off, and 
then the water was filtered through a wetted filter, 
a filter which had been wetted, so as to hold back any 
minute particles of oil. Now, having this watery fil- 
trate, 100 c.c. of this filtrate was shaken up with pure 
chloroform. The chloroform was specially tested and 
found to be absolutely free from any impurities and 
to evaporate without residue and without any odor 
that was foreign at all to the chloroform. The chloro- 
form was then run into a tared porcelain crucible and 
evaporated at a gentle heat on a warm plate. Then 
the odor of the residue, if any, was noticed, and the 
residue was weighed up. Similarly, 100 c.c. of the 
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filtrate was cvaporated direct in a small beaker on a 
warm plate, to note the character of the residue and 
the odor, if any. I also determined the specific gravity 
of this watery distillate that was obtained from the 
shaking up of the kerosene and the filtering, so as to 
compare it with specific gravity of the distilled water 
taken at the same temperature and in the same specific 
gravity bottle, under exactly parallel conditions. I 
also tested the original kerosene sample with a dilute 
aqueous solution of methyl orange, as an indicator of 
free acid. I also tested the original kerosene sample 
with phenol-phthalein as an indicator of free alkali. 
This series of tests were applied to a number of kero- 
sene samples. I will give first the results gotten with 
an average purchased water white kerosene, purch- 
ased from a grocery store here in Butte, and which 
I expected to take as a standard, because of its sup- 
posed purity. The chloroform residue— 

MR. GARRISON: Your honor, I don’t see how 
this is proper sur-rebuttal in any sense, a matter that 
this gentleman ascertained from some kerosene that he 
purchased in Butte. That can not be material in 
this case. 

A. (Continued.) I will leave that be and take up 
another. I will take next kerosene “A”; that was a 
sample, as I understand, corresponding to what was 
used in the court experiment, and a sample of that was 
taken from a drum on the 16th day of April, 1917 
at the same time as that which was drawn and brought 
and used here in court. The person who took it from 
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t ] 


the diuy Has given me his data, and he is here in 
court. The specific gravity of the sample of kero- 
sene “A” which was used, and which was furnished 
also to the plaintiff at that time, and I believe it is 
the saine concerning which Dr. MclIIhiney has testified, 
the sanie kerosene about which we have testimony here 
—the specific gravity of that sample was .820. The 
chloroform residue gotten as described a moment ago 
from 100 c.c. of this sample corresponding to 100 c.c. 
of the oil—originally, of course, I took 500 c.c. of the 
oil and 500 c.c of water. Taking 100 cc. of filtrate, 
corresponding to 100 c.c. of the oil, the chloroform 
residue was .0098 grams, which gave a slight woody 
odor. Now, 100 c.c. of the oil of .820 specific gravity, 
would weighf 82 grams. The residue was therefore 
012 of 1%, reckoned on the oil. This was the amount 
of material which has been withdrawn by the distilled 
water and after-extracted from the distilled water by 
the chloroform and left on the gradual evaporation of 
the chloroform. 

The residue from 100 c.c. evaporated on the hot 
plate by direct evaporation was a slight film, but I 
recognize the same slight woody odor faintly distinct. 
as it came down too. The film was an unweighable 
amount. The specific gravity of the water filtrate in 
this case was found to be exactly that of pure distilled 
water taken under the same conditions in the same 
apparatus and at the same temperature. The sample 
was also found to be free from acid by the test before 
referred to and free from alkali. I carried out again 
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an experiment on kerosene “A” after it had been thor- 
oughly washed. The procedure was as follows: Kero- 
scene “A” which has just been reported upon was first 
washed with an excess of distilled water by agitation 
in the square glass jar as shown here in court, and 
by the use of the agitating blades, using distilled water 
only. After allowing a sufficient time for separation 
and the whole mass was made thoroughly milky in 
this complete agitation in the square jarg—after al- 
lowing sufficient time for separation ] then took of 
the washed oil, the upper layer, 250 c.c. and | shook 
that up thoroughly again with 250 cc. of distilled 
water in a litre flask, and then filtered through a wet- 
ted filter as before. I put this through the same form 
of analys|s or tests as before described. The chloro- 
form residue from 100 c.c. of this water filtered cor- 
responds to 100 cic. of the oil, therefore was .0006 
ems. with no foreign odor, just the faint odor of kero- 
sene oil. And 100 cc. of the o1i—this oil after the 
double washing, the gravity was taken, was 0.8112 
—i00 cc. of this oil of that gravity would weigh 
$1.12 gms. The residue was then therefore .0007%, 
or in other words, seven ten-thousandths of one per 
cent reckoned on oil. That residue was undoubtedly a 
slight trace of the petroleum which could not be kept 
out of the watery filter, and as the odor indicated at 
the end of the chloroform operation was what was 
there and was weighed up. There was no other odor 
than that of the kerosene, a slight trace of the kero- 
sene odor. The residue on evaporation of 50 c.c. on 
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a warm plate was practically nothing, no odor what- 
soever. The sample was also found of course to be 
free from acid and free from alkali. Now, a larger 
quantity, relatively much larger sample of this double 
washed sample “A” has been obtained by the method 
of washing with distilled water and then agitated 
and | will be ready when the apparatus is here to 
carry out frothing tests with that double washed kero- 
sene. 
©. 4. For the purpose of showing what? 


A. For the purpose of showing that this kero- 
sene absolutely free from any foreign material, did 
not lose its value as a frothing agent. 


Q. 5. Then, doctor, did you also as an experi- 
Higat = 

A. Perhaps | better say a word about the froth- 
ing of kerosene. 

QM. 6. You may proceed. 

A. 1 have had experience im the past with ie 
frothing of kerosene or kerosene supposed to produce 
a mineral froth, and I do not agree with the unqualt- 
fied statement that kerosene is not a frothing oil. 
Some kerosenes that J have tried cannot be made 
to raise a froth with the flowing ore pulp. Other 
kerosenes do. In tests and experiments made sev- 
eral years ago, [ tested Pennsylvania kerosene, Calif- 
ornia kerosene, Oklahoma kerosene, and Texas kero- 
sene, and in three cases out of four I was able to 
produce excellent mineral froths with kerosenes. With 
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some of them | did not obtain any results. So | 
am of the opinion that many kerosenes, absolutely 
free from any foreign mixture—and [ should say that 
one of these California oils that 1 mentioned, Calif- 
ornia kerosenes, I made myself in my laboratory 
direct from the California crude oil by distillation of 
the kerosene fraction, the treatment of the same with 
acid and steam stilling to clear it of light vapors, 
so that ] had a standard kerosene fraction made 
from California petroleum that IT could vouch for as 
being the genuine kerosene fraction of that crude oil. 
That kerosene is a good frothing agent, gave me ex- 
cellent mineral froths. These results were gotten in 
June, 1914. I analyzed other kerosenes by this same 
method that I have just described for kerosene “A,” 
but they were not samples that have been here in 
court. | 

MR. SCOTT: We will have time to do that ex- 
periment before five o'clock. 

MR. GARRISON: We are going to object to 
doing this experiment. 

THE WITNESS: Mr. Hackwood is the man to 
do it for me. 

MR. GARRISON: The basis of our objection is 
ihis, that it is not sur-rebuttal. They did what they 
chofse to do and we made our comments and their 
witnesses commented upon our comments, and [ can- 
not see under what theory they can do some experi- 
ment which of course would be met by counter ex- 
periments ad infinitum. 
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THE COURT: What is it.you are going to offer? 

MR. SCOTT: The experiment is intended simply 
to illustrate what the doctor testified to, namely, that 
the frothing power of this kerosene is not due to the 
presence in it of any foreign substance or any solu- 
ble substance such as implied at least—not directly 
stated by the witness who testified for the plaintiff. 
Now, the doctor has testified to the investigations he 
has made, to the fact that he has removed the soluble 
ingredients, the very minute quantities of such in- 
eredients, and the experiment is intended to show 
that after such treatment, absolutely removing all of 
these things, the oil acts precisely as we represented 
it to act in presenting our principal case. 


MR. GARRISON: Now, if your honor pleases. 
they produce an experiment during the course of their 
case and the witnesses have said what they had to 
say about it and your honor had the benefit of visual 
observation of that experiment. Our witnesses then 
said what they had to say concerning the same. They 
have now gotten Dr. Sadtler to come back on the 
stand and say what he had to say as to what our 
witnesses said. 

MR. SHIERIDAN: No, it 1s not quite that. 

MR. GARRISON: Pernt me to finish, and then 
you may answer. Now, the doctor proposes that 


he—at least Mr. Scott now proffers the doing of an- 
other experiment with some preparation made by Dr. 


Sediler from what they say was the oil that was used 
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i the first experiment. Jt simply is the opening of 
the door to infinite repetition by each of us of every- 
thing that 1s now in the case. The case now rests 
upon the testimony of these witnesses, plus what your 
honor has seen, and | cannot conceive under what 
theory they are now going to repeat experiments that 
have already been performed. They have already pre- 
sented their experiments, which along with Dr. Sadt- 
ler’s testimony, presents their side of the case. Our 
_testimony then simply presents our side of the case 
and it seems to me if your honor pleases, there: 
ought to be an end of the meeting of the issues. 
amd that we have reached that end. If we go on ii 


this way there is hterally no end. 


We will then produce experiments and analyses 
to disprove what Dr. Sadtler did, and then they will 
have somebody else come and without question they 
will do some other experiments, and it does seem 
to ine that this is the place to meet that and to have 
a perfectly plain understanding that sur-rebuttal cer- 
tainly does not mean anything more than meeting 
the new point that was raised, and the only point 
that we raised respecting that material was that our 
analysis showed a certain thing, and then this gentle- 
man comes on the stand and says: “] made an an- 
alysis and it does not show the same thing.” There 


is the issue that hes hefore your honor. 


MR. SCOTT: This is not a matter of contradict- 
ing facts. [| don’t know that | would sav that this 
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evidence that Dr. Sadtler is about to give contradicts 
anything whatever that Dr. Aicllhiney said, but he 
is meeting the inference and the direct statement | 
think of Dr. Mellhiney that the reason that a certain 
experiment cventuated in a certain manner was_ be- 
cause there was something tn this oil besides the 
kerosene which we represented to he showing ts 
the court. Now, Dr. Sadtler has found out that there 
was a trace—a minute trace of some soluble substance 
in there, and | propose to show that it makes no dif- 
ference whether it 1§ there or not, that this kerosene 
works in the same way; and in view of the character 
of the criticism offered it seems to me this is an in- 
stance where it 1s within strict propriety to present 
sur-rebuttal testimony. 

THE COURT: They say you can do anything 
with figures and the court is beginning to wonder 
if it isn’t true of experinvents as well. 

MR. GARRISON: The statement Mr. Scott has 
just made, it seems to me, illustrates the impropriety 
of this evidence. They have produced an experiment. 
Now, if they concede that in that experiment they 
utilized something else than a properly refined kero- 
sene, that argues them out of court, they haven’t a 
right to come here certainly and use a material that 
is not what they represent it to be, and then upon 
heing detected correct the previous position that they 
took. So. of course, that 1s out of the question. Now, 
they came here and used this particualr material. 
We say that particular material upon analysis pro- 
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duced the following results—that is the result of the 
analysis of this material, from which we will argue 
whatever we think is proper from that. They pro- 
duce this gentleman and he shows his analysis, from 
which they will argue whatever they think is proper 
from that. Now, in what view of the matter are 
they to repeat the experiment? 1 cannot see that 
this has any place in the sur-rebuttal case. If the 
amount of material that was found in there is argu- 
able in Mr. Scott’s behalf, he has got the benefit 
of that. Now, if it is arguable in our behalf, we 
have got the benefit of that. And what have we now 
that permits them to re-do the experiment? That is 
all they are going to do. If it is a new experiment, 
of course it has no place here at all. 


MR. SCOTT: We have shown the amount of this 
soluble substance, which we do not admit is not a 
part of kerosene, kerosene purchased on the market. 
Dr. Sadtler has investigated its physical properties. 
He has not stated that it contains anything that is not 
proper in kerosene. But, having stated that, we wish 
to repel the unfair implication put forth that plaintiff's 
witnesses found the soluble substances in there and 
leaving the stand with a slurring implication that it 
was by reason of that soluble substance that the demon- 
stration was a success. But he didn’t go farther and 
prove it. He merely left it as a slur, and ] think it 1s 
proper that we be permitted in sur-rebuttal to show 
that with the elimination of this minute, almost my- 
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thical ingredient, the demonstration Operates in pre- 
cisely the same way. ~ 

Wik. GARRISON: S@c what tliat m@ans! ie 
have g@t %o take tg and analgge 11 ancl ee lee 
vot to try our experiment with it and we have to come 
in-and do these expermenmts. [f that is sur-rebuttal, 
then [| don’t understand what sur-rebuttal is. That 
neans vome over and over the ofiginal issues in this 
case as long as vour honor can possibly, physically, 


sit. on the bench. They have had the benefit of Dr. 


Sadtler’s analysis. The new matter we brought in 
was a Tatt@r of analysis. We said that in amir ane 
alysis we found so and so. This was our analysis. 
We have brought that in here. [f it is an old experi- 
ment on what ground do they do it? If it is a new ex- 
perimemt Mr. Scott is net ingenious cnough to suggest 
why they should do it. 

MR. SCOTT: [f your testimony was not intended 
to create the impression im the mind of the court that 
it was by reason of some foreign substance that this 
demontsration was a success, then the testimony 1s 
not properly in the case, and if you admit it was not 
intended for that purpose | move that it be stricken 
out. 

THE COURT: We will see what we can do with 
this in the morning. It is now five o'clock and we 
will adjourn until tomorrow morning. 

WHEREUPON an adjournment was taken until 
10:00. A. M., Tuesdax ie vis: isthe ir. 
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THE COURT: In reference to the matter before 
the court on the objection: 

In this case, the plaintiff, the actor comes and in- 
troduces its evidence in chief to support its patent, in- 
cluding the patent: and thereupon the defendant in- 
troduces its evidence in defense, as to all the defenses 
that it has incorporated in its answer, and amongst 
other things, it presented to the court certain experi- 
ments as experiments with kerosene, to show what 
could be done with kerosene oil under certain circum- 
stances. ‘This kerosene, it seems, was of its own oils, 
and samples were given to the plaintiff at the time the 
experiments were performed. At that time or at some 
time during the defendant's case in chief, it developed 
that this kerosene might be open to question; it de- 
veloped from the defendant's own evidence that it had 
been so contained in vessels that there. might be room 
for a claim that it was mixed to some extent—con- 
taminated we might say with other oils. Now, it was 
open to the defendant, if it wanted to show the court 
a kerosene experiment, of course, to satisfy the court 
of the integrity of its experiment, and of all of its ex- 
periments: even as the burden rests on the plaintiff to 
satisfy the court of the integrity of its experiments. 
The defendant, however, allowed the matter to stand 
as it was, and closed its case. Then the plaintiff pro- 
ceeded to introduce rebuttal evidence: that was the 
first step in the case in which rebuttal evidence ap- 
peared, and the actor prepared to meet the case pre- 
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sented by the defendant. Rebuttal evidence is such 
evidence as tends to antagonize or refute the facts 
brought out by the other party. Rebuttal evidence is 
never merely reasserting evidence which was intro- 
duced in chief, and it is not merely going over his 
case again by cumulative evidence, reaffirming what 
was in his case in chief; but it 1s to meet anything new 
that has appeared in the other party's case that is not @& 
mere contradiction of the first party's case in chief, 


Thereupon the plaintiff, in introducing its rebuttal, 
introduced testimony of witnesses that this kerosene 
which the defendant had used in making its experi- 
ments did contain other oils and was contaminated, 
did contain pine oil, if the court remembers the testi- 
mony correctly, and there the plaintiff stopped. That 
apparently was as far as plaintiff cared to go, and pos- 
sibly as far as it would need to go in impeaching the 
integrity of defendant's experiment, which the defend- 
ant was bound to establish, of course, by the prepond- 
erance of the evidence. In other words, 1f the plain- 
tiff showing that this kerosene contained pine oil—it 
it has shown it, for it is a matter of witnesses and the 
credibility of witnesses—if the plaintiff's evidence 
tends sufficiently to show that this kerosene 1s contam- 
inated and contains pine oil, so that they have brought 
the question of the experiment merely in equipose, it 
might be said that the defendant had failed to estab- 
lish this as an experiment with kerosene, and as the 
court remembers it, this experiment was offered—the 
one in question, as an experiment with kerosene, what 
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could be done with kerosene. There the plaintiff halt- 
ed. It is a matter of indifference what might be 
done with admixtures of oils, as far as this evidence 
is concerned, because that would simply be introducing 
a new phase of the case and not that for which the 
experiments were originally offered. 


Now, the defendant offers to bring an analysis of 
his own oils, which may or may not tend to show con- 
tamination or admixture of pine oil; but the defend- 
ant goes further and says, “Well, if this oil was con- 
taminated and if it contained pine oil, we have taken it 
and purified it, and now we will do this experiment 
over again and show the court a real experiment with 
kerosene.” This seems to the court nothing more or 
less than a mere reassertion of its case in chief. Jf 
the defendant wanted to show the court an experiment 
with kerosene, it was its duty to show it to the court in 
its case in chief, and it undertook to discharge that 
duty. There is no element of surprise in the evidence 
of the plaintiff that the kerosene was contaminated, or 
tending to show that it was, because the defendant was 


itself apprised of the condition of its own oils. 


I take it the situation is very much the same as 
though the defendant in a criminal case would say to 
the court that it would go out and take the gun with 
which the killing was alleged to have been made, and 
the cartridges, and demonstrate by experiment that the 
gun would not carry the distance at which the evidence 
tended to show that the victim was killed. Then he 
goes out and performs the experiment and comes back 
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and testifes to the court that the gun would carry 
only one-half of the distance at which the man was 
really killed—certainly very strong evidence in defend- 
ant’s favor. But it develops upon cross examination 
of the defendant and his witnesses that there was ad- 
mixture of cartridges, which would again leave the 
integrity of the experiment in doubt. Now, the state 
in rebuttal proceeds to show that the cartridge used 
in the experiment contained only half of the powder 
which was in the cartridges with which the killing was 
done. Certainly it would not be open to the defendant 
to show in sur-rebuttal, that it would be sur-rebuttal 
for him to take cartridges really like those in the gun 
which actually made the killing and again go out and 
do the experiment over again. 

In this particular case before the court it would now 
involve that we take this oil that is offered by the de- 
tendant, that plaintiff take new samples of it, and go 
out and analyze it again and come back and tell us 
about it and give the defendant another opportunity 
to say, “If this new objection arises we will remove 
that and perform the experiment over again.” It is 
merely in the nature of cumulative evidence and comes 
at that stage of the proceeding when the court is bound 
to say that this see-sawing, 1f it may be so character- 
ized, from one side to the other in the matter of ex- 
periments must come to and end in the interests of the 
administration of justice. The evidence that is now of- 
fered by the defendant 1s merely an offer to perform a 


new experiment with real kerosene, without saying” 
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that it did not perform it already in chief. If it did, 
its case is as it should be; if it did not, the offer comes 
too late. The objection to the experiment will be sus- 
tained. At the same time, of course, it is open to the 
defense or its witnesses to testify that their oil was not 
contaminated, or at least not contaminated to an ex- 
tent that renders it other than a real kerosene experi- 
ment. 

MR. SCOTT: To witich*the defendant desires = aie 
ception noted. 

THE COURT: Note an exception. 


DR. SAMUEL P. SADTLER, Resumed the stand for 
further 


DIRECT EXAMINATION 
BY MR. SCOTT: 


QO. 7. I think, Doctor, that yesterday you gave the 
quantity of soluble material that you found in the 
kerosenes we were discussing did you not? 

A. The kerosene as now produced? 

QO. 8. The kerosene that you washed out to get the 
quantity? 

me Yes. 

©. 9. To what do you consider the soluble material 
you found in that kerosene to constitute a contami- 
nant? 

A. I do not consider that | found any soluble ele- 
ment in the kerosene after the double washing treat- 
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ment. [ have a slight weight which I quoted on the 
evaporation of the choloroform in the last place of deci- 
mals, six ten-thousandths of a gram, but when that evap- 
oration took place there was no foreign odor and 
there was just the slight kerosene odor. I believe that 
the slight weight [ have there is due to the fact that 
the chloroform had a small amount of the kerosene 
which could not be completely separated from the wa- 
ter, and therefore it simply represents the deficiencies 
of the method, the impossibility of getting the water 
free from that minute trace of the kerosene with which 
‘it had been agitated so long, and I do not recognize 
that from the result of my analysis and experiments 
that there was anv soluble frothing agent left in that 
sample. 

©. 10. You mean after it had been washed? 

A. After the complete treatment. 

Q. 11. Well, from your experience and investiga- 
tion in flotation phenomena, is it your opinion that the 
amount of soluble material which you did find in the 
kerosene would or would not materially affect its prop- 
erties as a reagent for use in the flotation process? 

A. I do not think it could possibly affect it. Tak- 
ing the analysis of the kerosene A, as it was presented 
here in court, and before any of this washing or puri- 
fying treatment, [ had found, as will be recalled from 
my testimony of vesterday, twelve one-thousandths of 
one per cent of contamina, and it is entirely possible 
that a trace of this or a part of this might have been 
some of the paraffine, in some way, which was there. 


Butte & Superior Mining Contpany. 4803 
Same! P, Sadtler 


{ have reckoned out on a 300 gram charge of ore, the 
impurity represented by that perecentage of contam- 
ination and it would be nine one-thousandths of a gram, 
or put in percentage and reckoned on the weight of the 
ore, it would be .003 of 1%. That is the amount rep- 
resented by that impurity before any treatment. 

Q. 12. Three one-thousandths of 1% of the total 
weight of the kerosene? 

A. Reckoned on the weight of the ore. 

lg. thea charge of 25% of the kerosene 

Pie «YY 6S: 

QO. 14. Do you know of any instance in the prac- 
tice of flotation in which a quantity of oil or oily sub- 
stance as small as three one-thousandths of one per cent 
of the ore, plays a part or is utilized? 

A. I doenion: 

MR. GARRISON: I desire to object; | do not 
understand that this witness 1s proffered as a metal- 
lurgical expert. I understood he was an oil chemist. 
1 do not understand he had been put forward as a 
metallurgical expert. Of course if he has been I will 
withdraw the objection. 

THE COURT: I do not understand that the wit- 
ness said he was a metallurgical expert. 

Wei: WITNESS: 1 do net pretess to haveranay, 
knowledge of the metallurgical side of the business. 

MR. SCOTT: He has given considerable study to 
this matter of flotation in connection with his knowl- 
edge as a chemist, and more particularly in connec- 
tion with his knowledge of oils. A metallurgist would 
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be less competent to testify upon this point than Dr. 
Sadtler because a metallurgist would not have the ex- 
pert knowledge of oils, which is the doctor’s principal 
occupation. 


THE COURT: You are askine him as to his pam 
ticular knowledge of the process of flotation, if he 
knows any cases where this amount of oil has been 
used. 

MR. SCOTT: I will withdraw the question. 

Q. 15. Is it your opinion, doctor, cone 
tion of flotation and your knowledge of oils and the 
custom of oils, that three one-thousands of one per 
cent of oil relative to the weight of ore could perform 


any useful function in affecting flotation? 


MR. GARRISON: Now, it just seems to nie that 1s 
a mere indirect way of producing the same result. | 
have no objection if Mr. Scott will proffer this wit- 
ness as a metallurgical expert so that our cross ex- 
amination of him may test his opinion with respect 
to metallurgical processes. In that event | should be 
willing to let this question go in, but the witness pro- 
tects himself. 

THE COURT: Yes. | tiimk so: the objeetion 71! 
be sustained. | think you might ask him if he is ac- 
quainted with the properties of the oils, and if this 
small quantity of whatever he found—what effect it 
would have on the properties of kerosene. I do not 
think you should ask him to determine a metallurgical 
problem in the practice of the art until he has shown 
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himself competent. He has fairly said he has had no 
practical experience. The objection is sustained. 

MR. SCOTT: May we have an exception? 

THE COURT: The exception will be noted. 

Q. 16. MR. SCOTT: Doctor, have you made any 
investigation relative to the solidification in water at 
various temperatures of the oil mixture or any in- 
eredient thereof, such as was used at the Butte & Su- 
perior Mining Company, and more particularly as used 
by them upon the day that the representatives of Min- 
erals Separation, Limited, made their inspection of the 
plant ? | 

A. I have examined the oils and made some tests 
with reference to settling that question. I heard the 
testimony of Mr. Greninger that the fuel oil used that 
day immediately coagulated on coming in contact with 
the water of the flowing pulp at the temperature which 
existed on that day, and also that the mixture of the 
fuel oil, Yaryan pine oil and kerosene used for the 
frothing mixture that day would coagulate in the same 
way. The materials which I took were the Greybull 
fuel oil which was stated to me by Mr. Dosenbach to 
have been the oil used that day. That is a Wyoming 
paraffine and a parafhne base, as was also stated by Mr. 
Greninger. Now I examined that sample, that is, a 
portion of what was used that day, and this fuel oil 
at the ordinary temperature is too thick to flow from 
the bottle as it was shown me, and a thin film of it 
gotten on the side of the beaker glass shows separa- 
tion of soft paraffine as a solid. small blotches of sep- 
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arated froth parafnne. That is probably the same sub- 
stance that was referred to by Dr. McIlhiney. How- 
ever, both the pine oil and the kerosene which are used 
in connection with this fuel oil are solvent for parafhne, 
excellent solvents for parafhne; and the mixture made 
up in the proportion as it was, as stated by Mr. Dosen- 
bach, and as it was used that day, the mixture was 
64.47% of the fuel oil, 24.30% of the Yaryan pine oil 
and 11.23% of kerosene of .185 specific gravity. Now, 
I made that mixture myself as an experiment, taking 
the materials in this proportion as here stated. I made 
that mixture entirely in the cold, simply by stirring 
the ingredients together entirely in the cold, and the 
temperature of the mixture as taken by a thermometer 
at the time was 18° C., which is relatively low, and I 
believe was under the temperature existing in the flo- 
tation mixture at the time of the visit on Sunday. I 
made this mixture up, and after having mixed it thor- 
oughly by stirring in the cold, I had a perfect liquid 
flowing readily at this temperature of 18° C. I ex- 
amined it under strong magnifying power and allowed 
it to flow so as to get a thin film. That thin film was 
a thick, continuous liquid, with no break in the con- 
tinuity of the film, no separation of soft paraffine or 
any solid body. Then a small amount of that liquid 
was put into a bottle containing cold water and was 
shaken up energetically and the mixture perfectly dis- 
integrated and emulsified. On examination of the ap- 
pearance after this continuous agitation I could see 
nothing but the bunched appearance of the emulsified 
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oll, part of it in flocks and part of it in the compact 
frothy mixture on top of the water in a layer. My 
opinion, therefore, was, that while the fuel oil taken 
by itself would give some such separation, the mixture 
as given, the fuel oil in contact with two solvents in a 
perfect liquid mixture, does not separate the solid ma- 
temaleat a temperature of 18° or at the temperature 
which probably existed therdin the mill. 
MR. SCOTT: That will be all, doctor. 


GRO oss AMINATION 
BY MR. WILLIAMS: 


X-Q. 17. Doctor, | understood you to say that the 
specific gravity of that kerosene was .185. 

A. No, I didn’t say that. 

X-Q. 18. Just tell me what the fact is. 

A. You mean the original sample? 

X-Q. 19. Oh, no, the kerosene used in the mixture. 

A. It was given to me as .815. 

X-QO. 20. One of the methods of the manufacture of 
pine oil is that of steam distillation is it not? 

A. That is, with reference to what is called the 
steam grade. 

X-Q. 21. Can’t you answer that question? 

A. That is one method, the steam grade pine oil 
as distinguished from the other type of pine oil. 

X-Q. 22. Do you know whether Yaryan pine oil is 
steam distilled or not? 

A. I do not know from knowledge as to what its 
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exact treatment is. As to whether it is entirely ob- 
tained by steam distillation, or whether it is partly by 
direct, I do not know. 

X-Q. 23. Is pine oil alkaline or acid? 

A. If it is obtained by the aid of direct heat, it is 
probably acid. 

X-Q. 24. Do you know? 

A. Ido not know with reference to any particular 
sample. I have knowledge that some samples of 
pine oil are acid. 

X-Q. 25. Were you present at the Butte & Superior 
plant on the inspection of it made by the plaintiff’s 
representatives ? 

A. I did not go out. 

X-Q. 26. In your examination of the kerosene which 
corresponded to what was used in the two court ex- 
periments, you call that specimen A, don’t you? 

A. Kerosene A, it is called. 

X-Q. 27. How large a quantity of kerosene did you 
submit to this operation? 

A. I took 500 c.c., half a litre for the washing 
treatment that I applied myself. In this sample which 
is here now, it had had a previous washing, in which 
probably more than a litre of it was taken for the first 
washing by agitating in the square glass jar by the 
aid of the rotating agitation method. And of that lL 
took a portion after the layer had separated. My ex- 
periments were made, as I stated, I believe, by taking 
500 c.c. of the oil and the same volume of pure distilled 
water and slightly agitating until I had the whole 
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thing broken into fine bubbles, and then | allowed it 
to settle again. 


X-Q. 28. When did you do this? 


A. Last Saturday afternoon, and last Sunday aft- 
ernoon. 


SEQ, 29. Find where? 

“A At the oil laboratory of the Butte & Superior 
mill. 

X-Q. 30. And who gave you this kerosene that you 
washed ? 

A. It was furnished to me by the oil chemist there, 
who had identified it, and I stated that the young man 
who drew it from the drum, both for the amount pro- 
duced here in court and for the amount which | took, 
was present and could testify to that. 

X-Q. 31. You did not give me his name? 

A. Oh, | beg your pardon, Mr. Dudgeon. 

X-Q. 32. And of course you don’t know as a fact 
where he got it? 

A. I took it on his statement. 

X-Q. 33. Now, in your test of this kerosene “A”, 
the foreign material which you collected was the for- 
eign material which was dissolved out of the kerosene 
by the water and in agitation, and out of the water, as 
| understand it, vou evaporated it and got some resi- 
due? 

A. That was one test, direct evaporation. The 
most important test, the one which yielded a quanti- 
tative test, was taking an aliquot quantity of the wa- 
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ter and extracting it in a separate test with the use 
of pure choloroform. 

X-Q. 34. In that you got such part of this foreign 
material as possibly was dissolved by the water out 
of the kerosene, and then as was dissolved out of the 
water by the chloroform? 

A. That is correct. 

X-Q. 35. And your final determination was of what 
was left in the chloroform after you had evaporated 
the chloroform? 

A. The chloroform was driven off by allowing it. 
to slowly evaporate on a warm plate, and carefully 
noted as it got down for any foreign odor, and then 
weighed up anything that was left after the evapora- 
tion of the chloroform. 

X-Q. 36. Having made these two cleanings, did you 
make another cleaning to make sure that there was.no 
foreign material? 

A. Well, I did find what I said was something, 
probably a foreign material, a trace. 

X-Q. 37. In the second cleaning? 

A. In that chloroform extraction I[ did find such. 

X-Q. 38. In the second cleaning you did find some- 
thing? 

A. In the second cleaning I found .0006 of a gram, 
which is practically almost within the limits of the ac- 
curacy of the balance, and therefore does not mean 
anything very much, and the only odor was a slight 
kerosene odor, and I am entirely satisfied that it is per- 
fectly legitimate to assume that a trace of kerosene was 
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in that water which was shaken with the chloroform, 
and of course it would be taken out with the chloro- 
form. 


RE-DIRECT EXAMINATION 
by NARS SCOIT: 


R-Q. 39. Doctor, J would like to ask you what, in 
your opinion, would be the effect on the properties of 
kerosene as a frothing agent, of the presence of an 
amount of soluble matter which you have testified 
you found in the kerosene? 

MR. GARRISON: I object, your honor, unless the 
doctor 1s qualified as an expert on frothing agents. 

MR. SCOTT: Dr. Sadtler has testified to his ex- 
tensive investigations, extending over several years of 
these frothing agents. 

THE COURT: I think the doctor has testified to 
that, stating that there was nothing in there that could 
possibly affect the kerosene in its frothing effect; that 
this soluble matter that he found was not enough to 
possibly—that is the way he put it—effect the kero- 
sene in its frothing effect. 

MR. GARRISON: I don’t object to the witness tes- 
tifying to it, your honor understands, but I don’t want 
him to testify to it with the qualification that he is 
not competent to testify on that subject. If he will 
commit himself as an expert on frothing agents, I am 
perfectly willing, but if on cross examination he said 
that he never pretended to know about these things, 
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we have all the disadvantage of his testimony and none 
of the advantage of cross examination. 

THE COURT: f suppose there is a distinctionsbe 
tween the things which will make a froth and the things 
which will make a mineral froth. 

MR. GARRISON: Your honor catches my point 
exactly. | don’t want to keep it out, but I want to— 
I want it to come in with some probative force, so that 
cross examination may develop something. [f it should 
develop on cross examination that he did not claim to 
be qualified on frothing agents, that would show that 
his testimony should not have been admitted in the 
frst place. If he will say or Mr. Scott will say that he 
is qualified as to mineral frothing agents, I have no 
objection. 

THE COURT: think the doctor testiiiedstominar 
| think he qualified about frothing agents. Didn’t you, 
doctor? 

THE WIDNESS: I do not testify as to metale 
lurgical results, but [ have had a large experience with 
froth production and the raising of froth in the pres- 
ence of mineral; but | stop at the point where the met- 
-allurgical effects come in. 

THE COURT: Well, it would not have any value 
except as to the metallurgical results. The metallur- 
gical results are those which are important, not the fact 
that it might raise some patricle; the objection is sus- 
tained. 

MR. SCOTT: The other witnesses have testified 
of the frothing properties of these oils independently 
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of the utilization of them in metallurgical processes, 
and experiments were performed in court that exhibit- 
ed the frothing qualities of oil aside from the presence 
of solid matter at all, and the question as framed calls 
for the doctor’s opinion upon the effect of this small, 
infinitesmal amount of soluble matter, unidentified, 
upon the properties of kerosene as a frothing agent. 

MR. GARRISON: Has the matter been reopened 
for argument? 

THE COURT: You may answer him if you desire. 

MR. GARRISON: I have nothing further to say, 
except that it does seem to me that we are entitled 
to have the witness come down on one side of the fence 
or the other. We are perfectly willing, as long as he 
says he is qualified to give his opinion, but unless he 
does, the testimony is 1mproper. 

THE COURT: It becomes a conjecture thenmaeaie 
ruling of the court will stand. 

Defendant excepted. 


(WITNESS EXCUSED). 
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FRANK G. JANNEY, Recalled in behalf of defend- 
ant in sur-rebuttal, testifed as follows: 


DIRECT EXAMINATION 
BY MReSeOuT. 


Q. 1. Mr. Janney, you testified before to several 
years experience in flotation operations; how many 
years was it you stated? 

Ae jSince 191: 

Q. 2. And your present position you said was what? 

A. General superintendent of mills for the Utah 
Copper Company. 

Q. 3. Now, in the course of your employment, to 
what extent haye you investigated the flotation phe- 
nomena? 

A. From 1912 to 1914, | spent the greater part of 
iny time personally; since that time I have had engi- 
neers investigating the processes but I have not been 
actively engaged in it myself, except— 

Q. 4. At how many different plants have you made 
investigations of flotation; how many different mines 
and mills, 1 mean? 

A. Butte & Superior, Ray Consolidated Copper, 
Chino, Nevada Consolidated, and our own operations 
at Utah. 

Q. 5. Have your investigations caused you to look 
into the quantities of oil which are necessary or ef- 
fective or possible in practical use? 

A. They have. 
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Q. 6. What would be your opinion as to the use of 
.003 of one per cent of an oil relative to the weight 
of ore as to having any effect one way or the other 
upon the flotation operation? 

MR. GARRISON: I object to that, if your honor 
please. There is no identification here of what it is, 
this so-called thing that is being inquired about. Un- 
less this witness is prepared to say that he is a prophet: 
of the art and knows all about everything that will be 
discovered in the future, his evidence is of no value. If 
they identify anything or ask him within the things 
that he has examined I have no objection. 

Q. 7. To save argument we will limit it to the oils 
that you have had experience with? 

AY Tan aolliiiy experience I have never found an oil 
or a reagent that could be used in that small quantity 
and be effective: 

Q. 8. Have you become acquainted with the prop- 
erties of any considerable number of oils or not? 

A. I have; in our laboratories I think we have ex- 
amined about 1200 different oils and fractions of oils. 

Q. 9. For what purpose? 

A. Determining the properties of the oil, their 
floating value and the grade of concentrate and re- 
coveries made by the oils. 

Q. 10. And it is upon the knowledge so gained, is 
it, that you have based your answer regarding the use 
of .003 of one per cent? 

Ay It is: 

QM, 11. Were vou present at the mill at the Magna 
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plant of the Utah Copper Company when upon the 
day when the mill was visited by the representatives 
of the Minerals Separation, Limited? 

A. I was. 

Q. 12. Were you present throughout the period of 
their visit? 

A, “ewas. 

Q. 13. What was your purpose in being there? 

A. To assist inthe securing of samples which the 
Minerals Separation representatives wanted, and to ob- 
tain a duplicate set of sainples. 

QO. 14. During the day did you or did you not ob- 
serve the operation of the plant, aside from getting the 
samples? 

A. L did 

Q. 15. What was your observation in regard to what 
was taking place in the first cell, | mean the first agi- 
tator of your spitz boxes. 

MR. GARRISON: I object to this, it is not rebut- 
tal. They did this test run or experiment, whatever 
they choose to call it, and they have produced or did 
not produce all the evidence they desired with respect 
to what they were doing and what the result was, and 
we gave our testimony as to what we observed and 
what the results were, and there the matter must rest 
it seems to me. 

MR. SCOTT: Our witnesses testified to the opera- 
tion of this plant with the quantity of oil then being 
used, over one per cent, and they testified to the pro- 
portion of the froth of the ordinary type with that 
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amount of oil, and then the plaintiff in rebuttal pro- 
duced witnesses who denied that there was a froth on 
this first cell, as | remember it, they stating that it was 
an oil magma, or some word that they used. They 
stated or implied that the oil was being drawn off 
from the system without accomplishing any purpose. 
They flatly denied the testimony of our witnesses, and 
it seems to me that this testimony comes within the 
most strict definition of defendan’s sur-rebuttal testi- 
mony. 

MR. GARRISON: The very statement of Mr. Scott 
excludes it. He says their witnesses stated it, and our 
witnesses denied it, and now he wants to reaffirm it. 

MR. SCOTT: Our testimony was directed to the 
plant as a whole, and this one unit was picked out by 
these witnesses for Minerals Separation, and it was 
about that that they stated that this one unit was op- 
erating differently from the rest of the plant, drawing 
a distinction between these things which no man ever 
could have anticipated would have occurred to anyone. 
Our witnesses having examined the thing and found 
it to overflow in their examination, they are not re- 
sponsible and we are not responsible for not recogniz- 
ing a hair-splitting distinction between the individual 
cells, and we think we are entitled to rebut that. 

THE COURT: This was a test with a large amount 
of oil? 

MR. SCOTT: No, the plant was -running in its 
normal operations with something like 21 or 22 or 23 


~ 


pounds of oil. 
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THE COURT: The defendant introduced testi- 
mony showing that they performed such a test run. 
The plaintiff then comes in and says that may be true, 
but that at a certain point there was a defect in the 
test. Now, it 1s quite a different case than the offer in 
respect to the kerosene oil. The kerosene test was of- 
fered as a kerosene test pure and simple, and when 
the plaintiff showed that it was not a kerosene test and 
there halted, the defendant should not be allowed to 
bring it in again. I think this is different, I think the 
defendant should be allowed to show that that first 
cell performed its normal function. I think this is fair 
rebuttal. The objection will be overruled. 

Plaintiff excepted. 

Q. 16. MR. SCOTT: The question, Mr. Janney, 
was to ask you to describe the operation of the first 
cell. 

A. The first cell was operating as an emulsifier and 
had been operating as an emulsifier for some time as 
a matter of fact I think it was operating as an emul- 
sifier since the middle of January. No concentrate was 
produced on that cell. As a matter of fact the gates 
between the first and second cells were left open, and 
there is no adjustment made on that cell. It is not the 
intention in our operations to produce a concentrate on 
that cell, and although a concentrate is formed of min- 
eral bearing froth, it is not discharged. Occasionally 
the froth fills up to such an extent that it discharges 
of its own accord, but not with our intentional opera- 


tions. 
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Q. 17. You might explain just what you mean 
by emulsifier and the relation of the emulsifier to the 
flotation plant proper, or the overflow of concentrate 
that takes place? 

A. In the design of our flotation plant we use two 
cells for preliminary beating of the pulp before it en- 
ters the spitzkasten. 

Q. 18. What is that preliminary beating for? 

A. For emulsifying and distributing the oil equally 
throughout the pulp. 

Q. 19. And those two emulsifiers are simply mixing 
boxes without preparation for overflow or collection 
of froth? 

Pee Uiney cate. 

©} 20> iit what respect did this first “‘celiiainies 
from the emulsifiers that are especially provided for 
use as emulsifiers? 

A. The function was exactly the same as the emul- 
sifier. The same agitation; the same speed of motor, 
except as to the spitzkasten which was simply acting as 
a receiving box through which the pulp was circulat- 
ing. 

QO. 21. And what effect upon the overflow from the 
spitzkasten did the fact that the gate was open to the 
second cell have? 

A. The water level in the first spitz was at the 
same height as it was in the second spitz. 

Q. 22. But the second spitz as I understand is built 
at a lower level than the first? 

A. Six inches. 
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.Q. 23. And by having the water level in the first 
cell at the same height as that in the second, what ef- 
fect was there upon the overflow of froth from the 
first cell? 

A. Well, the froth would have to build up about 
six inches deep before it could discharge. As a mat- 
ter of fact it would have to build up to about eight 
inches because the water level of the cells which are 
discharging concentrate is about an inch to two inches 
below the spitz overflow. 

Q. 24. What is the character of this float that 
builds up in the first box of the first cell in the unit we 
are now discussing? 

A. It is a very light aerated froth, and the fact 
that it lies dormant on the surface of the water, and 
any air that is released in the spitzkasten has to rise 
through that froth, the result 1s that we get a very 
light, large bubble, aerated froth. 

Q. 25. Now, will you just describe the course of the 
pulp as it goes into the first emulsifier and proceeds 
down to the second cell? 

A. Well, the feed is drawn from the sludge tank 
and flows by a launder into the bottom of the first 
emulsifier. This emulsifier contains a ten horse power 
motor, and attached to the rotary are two impellers. 
The motor runs at 5/0 r.p.m. It flows into the bot- 
tom of the emulsifier and is elevated by the impellers 
ard discharged over the top, and from there it flows 
into the Lottom of the second emulsifier and is ele- 
vated by the impellers and discharges from the top. 
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rom the second emulsifier it flows into the bottom of 
the first cell. It is elevated— 

Q. 26: Where it flows into the first cell, what part 
of the first cell does it flow into? 

A. It flows directly into the mixing chamber. 

Q. 27. Is that mixing chamber of the first cell ary 
different from that of the two emulsifiers that pre- 
cede it? 

A. It is not. 

Q. 28. After it goes into the mixing chamber of the 
first cell where does it proceed? 

A. It is elevated by the impellers and discharged 
into the spitzkasten. 

Q. 29. And after the pulp gets into the spitz- 
kasten what becomes of it? 

A. A portion of it 1s returned to the cell and a 
portion of it goes into the second cell through a gate 
between the spitzkasten. 

Q. 30. The same gate you referred to before? 

A. The same gate. 

Q. 31. And eventually all of the pulp gets into 
the second cell does it? 

ve It dees: 

®. 32. But part of it circulates anound! the Geel 
before it proceeds to the second? 

A. It does. 

hi SCOT?) What iseall 
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X-Q. 33. In this blue print which ‘is attached to 
and forms part of exhibit 251, the flow sheet of the 
plant, is it a flow sheet as it was operated on April 
21st, 1917? | 

A Veris: 

X-Q. 34. I notice the sampling legend has as its 
last item “First spitzkasten overflow.” That is true 
is it not? 

JM IS, 

X-Q. 35. And when we turn to the assays, I find, 
“Machine No. 1, Spitz No. 1 overflow” that being the 
product which had 412 pounds of oil per ton of mix- 
ture—per ton of mixed concentrate and oil? That 
is right is it not? 

Pee Yes 

X-Q. 36. Now, I understood you to say that this 
was not an overflow at all. Is that right? 

A. It was not. That sample was taken from the 
froth floating on the No. 1 spitz and it was called 
—J marked it “First spitzkasten overflow” from the 


samples were marked exactly the same as your (agmples 


fact that your representatives marked it WA My 
so that there would be no question or dispute as to 
the identity of the samples. 

X-Q. 37. Now, Mr. Conrads was the flotation 
superintendent of that plant, wasn’t he? 


A. He was the metallurgical engineer. 
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X-Q. 38. Mr. Conrads came here and testified that 
that plant was operated with double spitzkastens dis- 
charging the concentrates. Do you contradict him? 

A. It was a portion of the time, and as [ said, to 
about the middle of January, that concentrate was 
discharged from that cell. 

X-Q. 39. And when Mr. Conrads came here and 
testified as to operating through February and March 
he must have— 

THE COURT: Well, well, I think it will be for 
the court to pass on that. 

MR. WILLIAMS: I wanted to get the attitude 
of the witness in the matter. 

THE COURT: If his testimony is in conflict 
with Mr. Conrads’ testimony it will be for the court to 
determine. Of course you may point it out to him, 
and ask him to explain if he can, but to ask him to 
pass upon the credibility of another witness— 

MR. WILLIAMS: I will withdraw the ques- 
tion. 

X-Q. 40. Is there anything in this flow sheet 
that was furnished us to show or indicate that the 
first cell was used as an emulsifier? 

A. Nothing. 

X-Q. 41. In your extensive study of flotation 
which has extended over a good many years have 
you ever used the Australian eucalyptus? 

A. I have. 

X-Q. 42. In how small quantities have you used 
that? 
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A. J cant say detmiteha I can’t’ say. 

X-Q. 43. .Do you think you have ever used it 
in as small quantities as half a pound eucalyptus oil 
to thestonmar ore? 

A. No, I have not. 

X-Q. 44. Have you used pure phenol? 

A. J have. 

X-Q. 45. In how small quantities have you used 
pure phenol? 

A. I can’t say without looking up my tests. 

X-Q. 46. As a matter of fact it would be quite 
a feat of memory for you to give these proportions? 

A. It would. 

X-Q. 47. And you have used pure cresol have you? 

A. I have. 

X-Q. 48. And can ‘you tell me in how small a 
quantity you have used that? 

A. J can not. 

X-Q. 49. Now, you mentioned a large nuniber 
of mills at which—I am not quite sure I got your 
testimony—you tried flotation. Was that it? 

A. Investigated it. 

X-Q. 50. Investigated it? 

A. Yes, sir. 

X-Q. 51. And I take it your investigations were 
for the purpose of assisting the operations or direct- 
ing the operations? 

A. They were. . 

X-Q. 52. Those companies are known as the Jack 
ling group, are they not? 
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MR. SCOTT: J obje€t to this question. 1 dont 
see that it is a competent, material or relevant ques- 
tion to anything connected with this suit. 

MR. GARRISON: Here we have a rather re- 
markable situation of interchange of employees, of 
superintendents in one mill going to another mill to 
assist, and all of them coming here to oppose us, and 
{ think we have a perfect right to show the interest 
of these various people in each other’s business. It 
tends to weighing the credibility of the witnesses. 

MR. SCOTT: No interest is shown by the ques- 
tion in the form as put. 

THE COURT: No, it is only a single question. 
| think he may answer. Objection will be over- 
ruled. Read the question. 

(Question read as follows: Those companies are 
known as the Jackling group, are they not?) 

Az They ne: | 

XO. 53. MR: WILLIAMS: Now, as to the 
Navada Consolidated, how long ago was it that you 
were assisting them in their operations? 

A. I think it was in 1914, I am not positive. 

X-Q. 54. You testified about that in the Miami 
trial to a slight extent? 

pee Y eS. 

X-Q. 55. What oil proportions were they using 
at the time that you assisted them? 

A. Well, they varied. 

X-Q. 56. Well, within what general limits? 

A. About 2% to three pounds. 
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X-Q. 37. And they were agitating in a Jannev 
machine? 
A. They were. 


X-Q. 58. And producing a froth which carried 
the metalliferous mineral? 


A. Thev were. 

X-Q. 59. And these figures you gave of course 
were in pounds of oil per ton? 

ECC 

X-Q. 60. itow do you adjust the overflow of the 
type of Janney machine that was at the Utah Magna 
plant when it was exhibited to these representatives ¢ 

A. Through a gate which acts as a valve, in a 
partition between the cells. As you close the apert- 
ture you raise the height of the water in the spitz- 
kasten. 

X-Q. 61. Mr. Wicks testified to a Janney machine 
wherein there was a standpipe regulation of the flow 
level in the spitzkasten. These machines were not of 
that type? 

A. They @were not: 

X-Q. 62. It was just a matter of regulating the 
level by controlling the overflow? 

A. Absolutely. 

X-Q. 63. And I take it that that method of regu- 
lating the level is apt to be varied by an increase 
of feed, is it not? That is to say, if the feed in- 
creases the leve! will go up’ Isn’t that true? 

A. Why, yes. 
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X-O. 64. And, on the other hand if the feed 
diminishes, the level will go down? 

x. Lt wall, 

X-Q. 65. That is to say as compared with a 
standpipe overflow you haven’t got anything that con- 
trols the overflow at a fixed level? Is that right? 

A. That is right. That is what we have the sludge 
tanks for. That is to say the purpose of the sludge 
tank is to take up an increase of feed and carry it 
and so regulate to some extent the feed to the flota- 
tion machine. ‘That is the purpose of it. 

X-Q. 66. You didn't tell me what oils they used 
at the Nevada Consolidated at the time that you assist- 
ed them? 

A. I don’t remember now; we were experimenting. 
We used a good many oils. 

X-Q. 67. They were flotation oils, of course? 

A. Flotation oils, both mineral and creosote as 
well as wood oil. 

X-Q. 68. And of course you know that creosote 
and wood oils contain soluble frothing agents? 

A. A portion, yes. 

Wi NESS EXCUSED: 
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EDWARD W. ENGLEMANN, recalled for further 


DIRECT EXAMINATION, 
BY Mim SsCOTT: 


QM. 1. Mr. Englemann, when you were on the stand 
before, you referred to your experience in flotation but 
| don’t remember whether you stated how many years 
you had been engaged in operating flotation plants 
or investigating flotation. How long have you been? 

A. Since 1913, the latter part of 1913. 

QO. 2. And, generally speaking, what has been 
the nature of your experience since that time? 

A. Well, in testing different oils on our prod- 
ucts, determining the best mixture that would give 
the most efficient results. 

O. 3. Have you been employed in more than one 
flotation mill since you started on the subject? 

A. Well, | did testing at the Utah Copper mill, 
did some testing at the Butte & Superior mill, and 
some testing work down at the Ray Consolidated. 

Q. 4. Can you state in a general way, something 
as to how many oils you have probably investigated 
—you have investigated? 

A. Well, upwards of 200. 

Q. 5. And what was the nature of your investi- 
gation of these oils? 

A. To determine the best mixture for the ‘most 
efficient results and to. determine the minimum amount 
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of oil that would be consumed in obtaining these 
results. 

Q. 6. In your experience in flotation have you 
ever used or found it possible to use an amount of 
oil as small as three one-thousandths of one per cent 
relative to the weight of the ore? 

A. I have not been able to use that’ small amount 
of oil and obtain any results. 

Q. 7. What is the smallest amount you ever were 
able to use? 

A.  Mbout—Oh, .025%, or aboutshalf a poanueal 
think, is about the smallest | can ever remember of 
using efficiently. 

©. 8. Half a pound per ton of ore? 

A. Yes, sir. 

MR. SCOTT: You may cross examine. 


CROSS EXAMINATION, 
BY MR. WILLIAMS: 


X-Q. 9. What frothing agent did you use in that 
small percentage, half a pound to the ton? 

A. [ used a mixture of—if 1 remember right, one 
mixture was of Barrett's No. 4, creosote and crude oil, 
and I used a mixture which we first started, I think, 
in the testing machine, about half of crude and half 
of pine. 

X-Q. 10. Didn’t you ever try pine oil alone? 

| LY Co 
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X-Q. 11. Didn't you get even a little smaller amount 
when you used the pine oil alone? 


A. Well, in the use of pine oil alone [ have not 
been able to maintain any kind of a result with our 
ores. When | use, the pine oil the bubbles were so 
delicate they would not carry the mineral. 


X-Q. 12. So upon your ores you have not found 
that pine oil alone is a suitable oil? 

A. We have not. 

X-Q. 13. Now, what sort of a result did you get 
when you were using that mixture, about half a 
pound of creosote, was it? 

A. Creosote and crude. 

X-Q. 14. Creosote and crude? 

A. Well, that was in our slime treatment. I have 
not been able to use as small as half a pound on our 
retreatment plant product, that is, heavy mineral, but 
our product averages about 75/100ths of copper; we 
maintained tailings that would run about .43 of 1% 
copper. , 

X-Q. 15. Was that good work? 

A. Well, 1t wasn’t as good work as we have done 
with .75 of one pound. Our average consumption 
will go about three-quarters of one pound. 

X-Q. 16. That creosote contained a soluble froth- 
ing agent, didn’t it? 

A. Well, I suppose it does. It is regular coal 
tar creosote. 

X-Q. 17. Aren’t you doing some work at vour 
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plant in the way of floating freshly precipitated cop- 
mer? 

MR. SCOTT: JI object to that as absolutely in- 
competent, irrelevant and immaterial and having no 
bearing upon any issues in the case, but a mere 
inquiry into confidential matters and processes other 
than those concerned in this suit. 


MR. WILLIAMS: I submit that he has testified 
as to his experience at his plant, and I am going to 
find out about some of them. Of course I am not 
going to press it into anything that will— 


MR. SCOTT: I insist upon the ‘objection. The 
question is an absolute bold attempt to pry into con- 
fidential affairs and has no relation to this suit. none 
that is possible of explanation. 

THE COURT: I can not say that. Pewill@iee 
to trust to counsel. Even if it is confidential, if it 
came down to the point of the quantity of oil or 
something that would show the experience of this wit- 
ness it can not be helped. Counsel at the same time 
says he is not seeking that. I think we will have 
to trust to his statements. It is cross examination. 
The objection is overruled. 

MR. WILLIAMS: In view of the objection of 
counsel I will say that [ am not seeking any informa- 
tion that will be of the slightest value to my clients, 
But I am seeking knowledge that has a bearing upon 
the point in issue. 

X-Q. 18. (Question read as follows: ‘“Aren’t you 
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doing some work at your plant in the way of floating 
freshly precipitated copper ?’’) 


A. We have done some experiments. 


X-O. 19. MR. WILLIAMS: Well, now, in this 
work, in what form have you produced the float of 
the freshig #preeipitated copper’ in the domi oie 
froth? 

A. Yes, sie 

X-Q. 20. 1 propose to ask vou just the essential 
question. [ haven’t any desire for anything else than 
what ] determine essential and if you will just answer 
me directly T guess we won’t get into any confidential 
clisclosures. Now, for the production of that floating 
mineral froth, what frothing agent did you use? 

A. The same frothing agent that we used in the 
regular operations. 

X-Q. 21. And in what proportions? 

A. 75% Barrett's No. 4 and 25% of fuel oil. 

X-O. 22. Now that is the relative proportion of one 
oil to the other. 

XG CSeac lie 

X-Q. 23. Now, what was the proportion of this 
total oil mixture per ton of material treated? 

A. You mean in the testing that we are doing? 

X-Q. 24. Of course you make your computations 
on the basis of that? 

A. Well, I don’t quite get you. 

X-Q. 25. Just give me the figures on the basis of 
tonnage of dry material treated. 
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A. Are you figuring on the testing work we arc 
doing or the actual operations in the plant? Are 
we speaking now of the— 

X-Q. 26. | am speaking now of the testing work 
that you are doing. 

A. Why, in these tests we average about a pound 
and a half of oil per ton. 

X-O| 27. And 1s that true of all the tests: 

A. No, that is just true of this soluble copper 
testing that you are speaking of. 

X-Q. 28. But it is true of all the soluble copper 
tests is it? 

A. Well, it will average that. We really are not 
trying to determine the amount of oil we will have 
to use on this, it is a question of getting the soluble 
copper. That is the object of the tests. 

MR. WILLIAMS: That is all. 

WEENESS EX@GUSED: 
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Bee, 
JAMES WALTER DUGEON, a witness called in 
sur-rebuttal after being first duly sworn, testi- 
fied as follows: 


DIRECT EXAMINATION, 
BY MR. SCO. 


Q. 1. Mr. Dudgeon, will you please state your 
full name? 
A James Walter Dudgeon. 

©, 2. And yeuteresidence’ 

A. 939 West Granite, Butte. 

Q. 3. You are employed at the Butte & Superior 
Mining Company ? 

ive gel wade 

Q. 4. In what capacity? 

A. Jam experimental man in the flotation labora- 
tory. 

Q. 5. What do you know about the source of the 
kerosene ‘“‘A” that was given to Dr. Sadtler for an- 
alvsis, as testified to by him this morning? 

A. The ‘sample of kerosene “A” which was given 
to Dr. Sadtler for analysis was drawn from the con- 
tainer along with the samples which we used here in 
court, and on the same day. 

Q. 6. You have personal knowledge of that fact? 

A. I drew the kerosene myself and marked the 
bottles. 

MR. SCOUE] = Mrat 1s all. 
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X-Q. 7. What was this container? 

“A. It was a stee) drum. 

X-Q. 8. Was it the original package that came from 
the person from whom you purchased it? 

A. I have no knowledge of that. It was the con- 
tainer from which I was told to draw the kerosene. 

X-Q. 9. What I am trying to find out is it the thing 
that the kerosene came in, or is it something in which 
the kerosene was put after it gets to your plant? 

A. It is the tank which we have at the plant, and 
which we used to keep the kerosene in. 

X-Q. 10. And you drew it off into what, do you say? 

A. Into two litre glass bottles. 

X-Q. 11. And when did you draw it? 

A. It was on the 16th of April as near as I can 
remember of this year—the samples that were used. 

X-Q. 12. And what samples do you refer to that 
were used? 

A. Just the quantity of kerosene that we drew for 
this case, to use in experiments about the laboratory. 

X-Q. 13. And you kept that up there at the mill, 
around the laboratory? 

A. Yes, they were kept there, marked. 

X-Q. 14. And these bottles that you drew, you found 
in the laboratory on the day that you gave these sam- 
ples to Dr. Sadtler, is that correct? 

A. Just a minute, until I understand the question. 
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LEO Is: (Question read as follows: “And these 
bottles that you drew, you found in the laboratory on 
the day that you gave these samples to Dr. Sadtler, is 
that correct?’’) 

A. This bottle, or this sample of kerosene about 
which Dr. Sadtler testified was one which I had put 
away as the duplicate samples of the ones we were 
using in court. 

X-Q. 16. What 1 want to know is actually did you 
draw off two bottles? 

A. No, there were four or five I don’t remember 
just exactly how many. 

X-Q. 17. However many there were, let’s say five 
for an arbitrary number. What did you do with those 
five bottles after they were drawn off, the physical 
bottles, what did you do with them? 

A. 1 took them to the laboratory. 

X-Q. 18. What laboratory? 

A. Our flotation experimental laboratory. 

X-Q. 19. Where is that? 

A. At the Black Rock plant of the Butte & Su- 
perior Mining Company. 

X-Q. 20. And some kerosene from one of these bot- 
tles that we have assumed were five,—was that what 
was given to Dr. Sadtler? 

A. Yes, sir. 

X-Q. 21. And some of this same kerosene you tes- 
tified was the kerosene that Dr. Phillips used? Is 
that correct? 

A. Ihave no knowledge of what Dr. Phillips used, 
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as 1 was not personally present when he made his ex- 
periments. 

MK: GARRISON: That is all. Now, if your 
honor pleases, I ask to have stricken out all of the tes- 
timony of Dr. Sadtler respecting the analyses that he 
made of the kerosene. The only way in which he iden- 
tied it as the kerosene used by Mr. Phillips was by 
referring to Mr. Dudgeon. Mr. Dudgeon now says 
he has no knowledge as to what kerosene Mr. Phillips 
ised’ Therefore the testimony of Dr. Sadtler4s leit 
without any basis whatever to stand on. 

MR. SCOTT: We will call another witness on 
that. 

THE COURT: On the promise of counsel, the mo- 
tion will be denied. 


ARTHUR WELLSLEY HACKWOOD, a witness 
called in sur-rebuttal, testified as follows: 


Diane) bXAMINATION 
Peevik: SCO: 


Q. 1. State your full name. 

A. Arthur Wellsley Hackwood. 

©. 2. You are employed by the Butte & Superior 
Mining Company? 

A. Yes, sir. 

Q. 3. In what capacity? 

A. I am in charge of the flotation laboratory di- 

rectly under Mr. Dosenbach. 
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©. 4. And you live in Butte, Montana? 

A. Butte, Montana. 

Q. 5. Will you state what you know about the kero- 
sene A, which was used by Mr. Phillips in demonstra- 
tions made in this court? 

A. It was on the 16th of April when we were 
preparing material to bring to the court, from the 
laboratory, I asked Mr. Dudgeon to get a number of 
samples of kerosene from a tank, steel drum that we 
have there, that this kerosene is stored in. I asked him 
to bring a number of bottles to the laboratory. I stood 
in the door and watched Mr. Dudgeon—lI could see 
him right out of the laboratory, and saw Mr. Dudgeon 
get the samples right out of the barrel into these bot- 
tles, and we brought them up and took one of these 
bottles for a duplicate sample to keep for use as we do 
with all oils taken at the plant, that 1s, whether car- 
load shipments, small samples—no matter what they 
are, we keep a sample for reference in the laboratory 
at all times. And one of these bottles was put away 
there with the rest of them marked properly and the 
date it was taken. This was a sample and a repre- 
sentative sample of the same oil that I gave to Dr. 
Phillips to use for his experiment. 


Q. 6. You mean that you gave Dr. Phillips one of 


these several bottles? 

Py es: 

Q. 7. And you saw all the bottles drawn out, you 
say? 

A. I saw all the bottles drawn out. 
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X-Q. 8. When were these bottles filled? 
A. I think it was on the 16th of April. 


X-Q. 9. And when were Dr. Phillips’ photographs 
made? 


A. I don’t know. 

X-Q. 10. You don’t know with what he made the 
photographs then, do you? 

A. I saw him run the experiments upstairs with 
the kerosene; I don’t know the date; I don’t remember 
the date. 

A-Q. 11. How long after you had had these bottles 
filled was it that Dr. Phillips made the experiment 
that you saw him make that you have just spoken of? 

m. (don tisemember the date. 

X-Q. 12. I didn’t ask you the date. I asked you 
how long ago was it. Was it an hour or ten hours, 
or was it a week? 

A. I don’t know that; I don’t know the length of 
time. 

X-Q. 13. Can’t you give us any guess at all? 

A. No. It was some time during the trial, since 
April 16th to the time he made the demonstration in 
court is all I know. 

X-Q. 14. And that is the best means you have of de- 
scribing that date, is it? 

A. On the date that he did it, yes, sir. 
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X-Q. 15. Aid Wihere ‘Were these esperimenr 
made, the part you say you saw? 


A. Upstairs in the laboratory we have fitted up: 
upstairs in the jury room. 


X-Q. 16. And the kerosene that he used upon that 
occasion, where did you see him.get that? Where did 
he get that from? 


A. I handed him the bottle myself. 

X-Q. 17. You haven’t answered my question yet. 
Where? Where, I said? Where? 

A. Out of— 

MR. SHERIDAN: Let the witness answer the 
question. 

MR. GARRISON: Yes; let the witness answer the 
question. Where? 

X-Q. 18. (Question read as follows: ‘And the 
kerosene that he used upon that occasion, where did 
you see him get that? Where did he get that from?) 

THE COURT: Now the witness has answered it 
hasn’t he? 

X-Q. 19. MR. GARRISON: All I want to know 
is where? 

A. Out of one of the bottles that I gave him. 

X-Q. 20. Well where, sir; where were you? In 
what locality? What place? 

A. Upstairs in the jury room. 

X-Q. 21. And where had that bottle been in the 
meantime? 

A. In the room all the time; upstairs in the room. 
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X-Q. 22. And the sample that was given to us, 
where did that come from? 


A. Out of one of those bottles; probably the same 
bottle. 


X-Q. 23. You are not sure? i 


A. No, | am not sure. It was out of one of the 
representative bottles, anyhow that contained it. 

X-Q. 24. What was the size of this bottle? 

A. A two-litre bottle. 

X-Q. 25. Well, give it to me in ounces. [ know a lit- 
tle bit about ounces but I don’t know a thing about 
litres. How much would two litres be in ounces? 

A. I think there is about 29 c.c. to an ounce; some- 
where around that. 

X-Q. 26. Well, figure it out for me; | am not doing 
this for amusement. I really don’t know. When I go 
into a drug store I ask for four ounces or six ounces 
or eight ounces. I do not speak in terms of litres. Can 
you give it in pints or quarts or gallons? 

A. Probably about two quarts. If someone will 
give me the exact number of cubic centimeters to an 
ounce I will figure it out. 

X-Q. 27. There’s a bottle sitting on that experiment 
table. Is that a two litre bottle: 

A. ‘Phat isa 2500 c.c bottle: 

X-Q. 28. Well, is that a two litre bottle? 

fe No: 

X-Q. 29. What ts it? 

A. It is a two and a half litre bottle. 
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X-Q. 30. Then a two litre bottle would be a little 
smaller than that? 

A. Yes, sir. 

X-Q. 31. Isn't it a fact the sample you gave us was 
out of a bottle about one-sixth or one-eighth the size of 
that? 

A. I never gave you a sample out of Dr. Phillips’ 
bottle. Probably out of a bottle like that. 

X-Q. 32. Do you know out of what bottle you did 
give us the sample? . 

A. No, I do not. 

X-Q. 33. Then you do not know whether we got a 
sample at all of the stuff that Dr. Phillips used, do 
you? 

A. Ido not know; no, sir. 


RE-DIRECT EXAMINATION 
BY MR, SeOiie 


R-Q. 34. You—Who handled the sample to the 
representative of the Minerals Separation if you know? 

A. I do not know. 

MR. GARRISON: Now, if your honor please, we 
move to strike out Dr. Sadtler’s testimony respecting 
this kerosene. It rests upon absolutely no proof what- 
ever that it was the material. 

THE COURT: It would depend upon tracing it up 
through the testimony of so many witnesses that the 
court would not be prepared to say that the sample is 
not identified or that it is identified. At the present 
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time the motion will be denied. If the sample is not 
similar to that used in the test of course the court will 
disregard the testimony in relation to it. The excep- 
tion will be noted. 

MR. GARRISON: In view of your honor’s under- 
taking to trace it up I do not know that I want any 
exception. That is the reason I did not crave one. 


BEN H. DOSENBACH, Recalled in sur-rebuttal, 
testified as follows: 


DIRECT EXAMINATION, 
BYOME: S6Orl: 


THE COURT: I want to say right now, if therems 
any tracing to be done, and if either party on either 
side expect any value from it, I will expect them to do 
the tracing, both sides. You may proceed, Mr. Scott. 

Q. 1. MR. SCOTT: Mr. Dosenbach, do you agree 
with the statement advanced by Dr. Grosvenor in con- 
nection with the moving pictures that particles oiled 
with sufficient oil to cause them to adhere together 
will no, adhere to an air bubble? 

A. Ido not agree with the doctor. 

MR. GARRISON: I object to that. How can this 
be sur-rebuttal testimony? I respectfully submit it is 
not in any aspect of the case. 

MR. SCOTT: There is a theory brought forward 
the first time upon rebuttal, something that was never 
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injected into this case before, the whole theory of 
these moving pictures. 

THE COURT: Please read the question. 

Q. 2. (Question read as follows: “Mr. Dosenbach, 
do you agree with the statement advanced by Dr. 
Grosvenor in connection with the moving pictures, that 
particles oiled with sufficient oil to cause them to ad- 
here together, will not adhere to an air bubble?”) 

THE COURT: Well, Mr. Scott, what havevyou 
to say? | 

MR. SCOTT: My point is that this is an entirely 
new aspect of the case introduced for the first time 
in rebuttal, this proposition that particles oiled with 
sufficient oil to adhere together will not adhere to an 
air bubble. It 1s an entirely new angle of the case in- 
jected for the first time in rebuttal. 

MR. WILLIAMS: Mr. Scott, didn’t you ask that 
question of Prof. Bancroft by way of anticipation of 
the moving pitcures? 

Mon, SCOM) SS ledomt recollect at. 

MR. WILLIAMS: I recollect quite distinctly that 
you put that question to Prof. Bancroft. 

MR. SCOTT: Well, if you will produce it. [ can’t 
remember really, in the course of this trial. 

THE COURT: Very well, let him answer the ques- 
tion, the objection will be overruled. He has an- 
swered. 

Q. 3. MR. SCOTT: Can you corroborate your 
statement bv actually lifting such a particle with an air 
bubble? 
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me | can 
Q. 4. Will you do so? 
A. Yes. 


MR. GARRISON: Now, if your honor pleases, we 
think this is not sur-rebuttal at all. 

THE COURT: Oh, it might be. If this 1s material 
introduced by Dr. Grosvenor as a new experiment | 
think they would have a right to show whether it 
would do so. . 

MR. GARRISON: Yes, | agree with you on that. 

THE COURT: lf it is a new matter, a new matter 
brought out— It is called sur-rebuttal, it is simply 
their rebuttal of material of yours. 

MR. GARRISON: Your honor and I agree entire- 
ly upon the principle. The question is whether the 
case meets the principle. My idea is that they have 
gone over this matter with their professional witnesses 
—and by that I do not mean any disrespect. I mean 
their expert witnesses. And these experts said what 
they had to say about it. Dr. Grosvenor said what he 
had to say about it, and if they feel that our people 
have infringed upon the work of their testimony, they 
certainly can not now come and offer cumulative tes- 
timony. | 

THE COURT: No, the case is not to be tried over 
again, but there seems to be a difference whether this 
was gone into in the former testimony. 

MR. GARRISON: [ think we can show that they 
went over this with Prof. Bancroft. 
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THE COURT. Ket siccesn 

MR. WILLIAMS: And then the other pomt 7% 
that the statement has not been correctly quoted; that 
Dr. Grosvenor did not say that lifting was impossible 
under those conditions. 

THE COURT: Well, let us see what the testimony 
is; hadnt you better find it. 

(Short recess was taken). 

THE COURT: What is it:you say that Dr. Gros- 
venor testified ? 

MR. SCOTT: I cannot quote his exact language, 
but it was to the effect that the particles of matter, if 
sufficiently oiled to adhere together, would not adhere 
to air bubbles; that is if we had an aggregation of 
particles sticking together by the adhesion of the oil, 
that that aggregation would not stick on to an air bub- 
ble, and Dr. Grosvenor illustrated that with particles 
of appreciable size, little discs of aluminum, and re- 
gardless of whether the comparison was touched on by 
Prof. Baneroft or not, which I cannot remember, in 
view of the fact that Dr. Grosvenor illustrated this in 
the moving pictures and also on the court's desk with 
large particles of aluminum, without any reference 
to flotation, my purpose was to show that particles 
of the size which are actually dealt with in flotation, 
when particles of that size are used that they do ad- 
here, regardless of whether they are oiled or not, 
whether they have oil enough to adhere together or 
not, and I propose to have Mr. Dosenbach repeat this 
with Cattermole granules, which are agglomerations of 
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particles held together by the adhesiveness of the oils 
upon them. My object is to show that. To show that 
particles a thousand times as heavy as the air bubbles 
will not stick to them is absolutely without probative 
force, and is only calculated to be misleading to the 
mind, because we do not claim that these forces are 
infinite and will lift anything, but we do claim that 
within the sphere of flotation, that the quantity of oil 
on the particles is absolutely immaterial. 

THE COURT: Repeat your question. 

@. Do you agree with the statement made by Dr. 
Grosvenor to the effect that particles oiled with suf- 
ficierit oil to cause them to adhere together, will not 
adhere to an air bubble? 

A. Ido not agree with Dr. Grosvenor. 

MR. GARRISON: Wait a minute. In the first 
place, I think we are entitled to have what Dr. Gors- 
venor said quoted. I don’t think it is fair to sum- 
marize it this way. 

MR. SCOTT: I will reframe the question. 

THE COURT: You cannot always go back to the 
record and quote the exact language; it can be quot- 
ed in substance. Suppose the record were not printed. 

~MR. WILLIAMS: We claim that he does not give 
it in substance. 

THE COURT: Well, look it up and see. If it is 
not practically correctly stated, he should reframe his 
question. 

MR. WILLIAMS: I will briefly outline what Dr. 
Grosvenor did say for the purpose of showing that 
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Mr. Scott did not state what Dr. Grosvenor said. Dr. 
Grosvenor started in with his first series, scene one, 
and gave the six milligram weight as the maximum 
lift which could be made with a captive bubble man- 
ipulated as gently as possible, with an amount of oil 
materially in excess of that required by the Catter- 
mole process; that is to say, he started with the propo- 
sition that the maximum lifting power of a compara- 
tively lightly oiled metallic particle was 6 mg. He 
took the maximum weight and he said that it was the 
maximum weight, and by that, of course, he neces- 
sarily said that if you get a lighter particle and you 
have it oiled, it certainly would be lifted. Now, this 
witness proposes to take the time of the court in cor- 
roborating the statement of Dr. Grosvenor that if a 
particle weighs six milligrams or less and it is oiled, 
the air bubble will lift it, and that is all there is in this 
question. 

I speak of this with some knowledge, because at the 
Miami trial a whole day of the court’s time was wasted 
with this sort of corroboration, alleged to be contra- 
diction. Jt seems to me that it is perfectly foolish to 
go into it. Dr. Grosvenor has said that six milligrams 
is the maximum lift of an oiled particle, and this wit- 
ness is going to show that you can take less than six 
milligrams and lift it. He can take little oiled particles, 
light particles such as are present in flotation, and 
lift them. Dr. Grosvenor said he could. What is the 
use of giving the time of the court to such corrobora- 
tions which show absolutely nothing and indicate noth- 
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ing of power or anything else, when it is nothing else, 
essentially, but a corroboration of the scientific in- 
vestigation of Dr. Grosvenor. 


MR. GARRISON: Now, from the other angle, if 
your honor please, on page 1111 of the direct exam- 
ination of Dr. Bancroft, the question was asked him 
by Mr. Scott: | 


“Q. 121. Does it seem probable that one might draw: 
a conclusion that air bubbles do not attach themselves 
to metallic particles coated with sufficient oil to pro- 
duce adhesion?” 


That is the exact question, practically, asked of this 
witness, and Dr. Bancroft answered as follows: 

“A. If you are working with a sufficiently large 
particle, that would be the natural conclusion to draw 
from the experimental evidence, if you did not analyze 
it, but it would be an inaccurate conclusion for the 
simple reason that it it sot so. 

“Q. What would be the more accurate way of put- 
ting it?” 

And then Dr. Bancroft begins and answers for the 
rest of that page and part of the next page, and then 
Mr. Scott asked him to give some illustration of the 
matter and he answers again for a page and three 
quarters. Mr. Scott brought this matter in and asked 
his own witness, and got the witness to say just what 
he wanted him to say, or at all events what he did say, 
and we got Dr. Grosvenor to say what he said, and 
what he said makes no difference. He cannot now 
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bring in another witness to go over this field again that 
he brought into the case himself. 

MR. WILLIAMS: Following that statements, the 
particular titles to which it is directed are as follows: 


“ATR BUBBLES DO NOT READILY ATTACH 
THEMSELVES TO OIL GLOBULES AND HAVE 
SLIGHT, IF ANY, LIFTING POWER WHEN 
ATTACHED. 

“ATR BUBBLES DO NOT ATTACH THEM- 
SELVES TO METALLIC PARTICLES COATED 
WITH SUFFICIENT OIL TO PRODUCE AD- 
HESIVENESS.” 


Now, im connection with that title, Dr. Grosvenor 
gave a very full explanation. He said that he used 
the words “air bubbles do not- attach themselves to 
metallic particles,” for the reason that the air bubbles 
attach themselves to the oil coating of the metallic 
particles, and that was the meaning and intent, and 
that it was not intended in any manner to say that if 
oil coated particles were of sufficiently light weight, 
that air bubbles could not be made to make+ran at- 
tachment of the oil on the oil coating of the particle 
to the oil lining of the bubble, and that there would be 
a lifting power, less than that of six milligrams. That 
explanation—I think it has not been read to the court, 
and I think it would perhaps be well to read it, as fol- 
Jows, from page 2534 of the record. 

“Since we have seen that there is some amount of 
mi which will prevent direct attachment of mineral to 
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the bubble, we are called upon to seek some indication 
of the line of demarkation at which the mineral ceases 
to become indirectly attached and becomes directly at- 
tached to the bubble film. A little thought, a mo- 
ment’s consideration, will convince one that if there is 
sufficient oil on the mineral to serve as a medium of 
attachment to another particle of mineral, there should 
be sufficient oil to serve as a medium of indirect at- 
tachment to an air bubble. A minute quantity of the 
oil will be required to supply the air bubble with its 
film, but even though the air bubble is 100 times the 
diameter of the particle and, therefore, possesses, ten 
thousand times the surface, the thickness of the film 
required by the bubble is only ten one-hundred-mil- 
lionths, or sufficient to alter the thickness of the layer 
on the particle by about ten one-hundred-thousandths 
of an inch in thickness. For this rough comparison iJ 
makes no difference that the bubble is spherical and 
the particle is a cube. If the particle starts with a 
film about thirty-one-thousandths thick (Cattermole 
proportions) it will still have left enough oil for coating 
the bubble to furnish it with a layer twenty one-hun- 
dred-thousandths thick, or twenty thousand one-hun- 
dred-millionths or two thousand times as thick as the oil 
film on the surface of the bubble. So that it is im- 
portant to observe whether under these conditions .the 
drawing of the oil together (1. e. the reduction of the 
film on the particle from the remaining twenty one- 
husdred-thousandths to the adsorption layer) will fur- 
nish enough excess oil with that held to the upper sur- 
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face of the mineral by adsorption and that on the bub- 
ble, to produce an intermediate layer of oil between 
the mineral and the bubble, capable of necking off and 
producing indirect weak attachment. 

“Again we shall compare the unoiled aluminum disc 
with the two oiled aluminum particles; the former 
weighing fifty milligrams and each of the latter being 
about 25 mgs. The two latter, however, have been 
oiled with cottonseed oil, specific gravity .92 and 
weighing .26 milligrams, about nine-tenths per cent of 
the weight of the aluminum particle, and producing a 
layer of oil about thirty one-hundred thousands of an 
inch thick on the surface of the aluminum. This layer 
on the surface of a material ground to 80 mesh will 
require between 4 per cent and 8 per cent of oil on 
the mineral by weight. It is seen that the air bubble 
peels off from the surface of the particle after sub- 
stantial attachment, and careful examination of the 
pictures, highly magnified shows that there is distinct- 
ly something between the air bubble and the mineral 
particle. That this amount of oil is sufficient to pro- 
duce adhesiveness we will show by the ability to pick 
up one oiled particle with the other, and the excellent 
degree of adhesiveness that rsults.” 

Now, the whole purpose and intent of that title is 
that this is an experiment in which the air bubble is 
not directly attached to the metallic particle because 
there is enough oil there to produce an attachment of 
oil to oil. 

THE COURT: Your understanding is that Dr. 
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Grosvenor did not say that two oiled particles which 
adhere together could not be lifted by the air bubble? 
MR. WILLIAMS: Not for a moment. 

MR. SCOTT: The moving picture bore that label 
in the biggest letters that could be displayed on the 
screen, and {I think the indirect nature of the pho- 
tograph and of the explanation read by counsel which 
was given by the witness, are full justification for the 
claim that this thing is left in obscurity. As I had 
forgotten, Professor Bancroft stated that particles 
oiled with sufficient oil to adhere together would adhere 
to an air bubble unless they were too large. He said 
they would adhere unless they were simply beyond the 
range of the forces involved. Then Dr. Grosvenor 
in a manner that is not at all clear to me put forth his 
unqualified proposition that air bubbles do not attach 
themselves to metallic particles coated with sufficient 
oil to produce adhesiveness, and he illustrates it to 
this court by using particles so large that they are verv 
apt to cause misunderstanding. 

THE COURT: Suppose we take his testimony on 
your construction for the sake of argument, then you 
are simply disputing a square issue between himself 
ead Prof. Bamerort. 

MR. SCOTT: He has illustrated his side of the 
controversy by exhibiting to the court the inability of 
the bubble to lift particles which are so heavy that it 
would be absurd to be expected them to be lifted, and 
that might lead to a false impression. 

THE COURT: No, no, I think we are guarded 
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against that; | think we can take his testimony at 
its own value. Prof. Bancroft testified to one state of 
facts about it, as was proper in your case, and in con- 
tradiction of that Dr. Grosvenor has testified to an- 
other state of facts, that 1s, he simply has denied it, 
and the matter rests there. Jf I allow this witness.to 
show an experiment before the court, it would simply 
be repeating what Prof. Bancroft said. [ am inclined 
io repudiate such a construction of Dr. Grosvenor’s 
testimony. 
MR. SCOTT: Well, that puts a different face 
on it. 
THE COURT: Objection sustained. 
Plaintiff excepted. 
WEEREUPORK “aim adjournment” was “taiecn 
until@:00 p. in. May 15, 1917. 


Tuesday. May 15, 1917, 2:00 PRE 


JAMES WALTER DUDGEON, Recalled, testified, 
as follows: 


Diktgeier AMINATION 
BY MR. SCOM: 


Q. 22. Mr. Dudgeon, just before recess this ques- 
tion was put to you: “And some kerosene from one 
of those bottles which we have assumed to be five, was 
that given to Dr. Sadtler?” To which you answered 
“Ves.” The next question, “And some of this same 
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kerosene you testified was the kerosene that Dr. Phil- 
lips used, is that correct? A. I have no knowledge of 
‘what Dr. Phillips used, as I was not present when he 
made his experiment.” What experiment did you re- 
fer to there? 

A. The experiment at the laboratory at the time 
he was taking the pictures. 

Q. 23. Were you present during any. experiment 
that he made? 

A. I was. 

Q. 24. What experiment was that? 

A. The experiment with the bar mixer in court. 

©. 25. You were here personally and saw that ex- 
periment? 

A. Yes. 

Q. 26. It was assumed this morning that you meant 
that it was five bottles from the laboratory of the Butte 
& Superior mill; was it in fact five bottles? 

A. It was. 

Q. 27. Tell us what became of those bottles? 

A. One of those five bottles was kept in the lab- 
oratory for a reference sample, and the other four 
were brought to the Federal Building and placed in our 
laboratory in the jury room on the third floor. 

Q. 28. What was the description? 

A. Kerosene_A; 4-16-17. 

Q. 29. That was put on a label was Jt? 

A. It was. 

Q. 30. On each of the bottles? 

A. On each of the bottles. 
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Q. 31. Who brought the four bottles to the labora- 
tory in the post office building? 

A. Well, they came with the rest of the laboratory’ 
equipment from the plant in a wagon. 

Q. 32. Who had charge of the transportation of 
them from the mill laboratory to the post office? 

A. Mr. Hackwood was directly in charge. 

Q. 33. Now, you were present when Mr. Phillips 
performed the experiment in the court room. Did 
you see what oil he used? 

A. Yes. 

QO. 34. Did you see what kind of container it was 
taken from? 

A. I dik 

QO. 35. What was that container? 

A. It was a small eight ounce bottle. 

Q. 36. Who took the kerosene from that bottle for 
the experiment which Dr. Phillips performed? 

A. Dr. Phillips himself. 

Q. 37. You saw him do it? 

fee Lidice 

Q. 38. Did you yourself have occasion to take any 
kerosene from that bottle? 

A, 1 odie 

Q. 39. And what was the occasion of your taking 
kerosene from that botle? 

A. In order to give the Minerals Separation rep- 
resentative a sample of the kerosene. 

Q. 40. Did you give them a sample? 

he odie 
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Q. 41. Do you know which of their representatives 
it was? 

A. As I remember, it was Mr. Chapman. 

Q. 42. And you say that was taken from the same 
bottle that Dr. Phillips took his from for the experi- 
ment? 

A. It was. 

Q. 43. I think you testified this morning that you 
gave Dr. Sadtler a sample of kerosene from the one 
large bottle which was left at the mill? 

Ze 1 did. 

QO. 44. And in doing so did vou take any precaution 
to see that you were taking it from one bottle of the 
five which you had drawn of kerosene A? 

A. I did, by looking at the tag which [ had placed 
thereon the day I drew the samples from the container. 

Q. 45. What do you know about this small bottle 
-~I think you referred to it,as an eight ounce bottl— 
that Mr. Phillips took the kerosene from for his ex- 
periment—and that you poured a sample from for the 
representative of Minerais Separation, Limited ? 

A. Before that experiment was performed in court. 
Mr. Hackwood and I segregated the necessary equip- 
ment to perform that experiment, and this bottle of 
kerosene was placed in the box along with the other 
equipment and brought to the court room. 

O. 46. Where was it taken from to put it in the 
box to be brought to the court room? 

A. From the equipment that Mr. Phillips had in 


doing his experiments. 
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O. 47. And that is the extent of vour knowledge c? 
the small bottle of kerosene? 


A. Yes. 


CROSS EXAMINATION 
BY MR. GARRISON: 


X-Q. 48. The sample of the oil that Mr. Phillips 
used was furnished by you to Mr. Chapman, represent- 
ing the plaintiff, from this eight ounce bottle that con- 
tained the kerosene with which Mr. Phillips did his 
experiment; is that correct? 

A. | have previously said that [ had no knowl- 
edge of the kerosene with which Mr. Phillips did his 
experiment in the laboratory for the pictures. 

MR. GARRISON: Read the question. 

X-Q. 49. (Question read as follows: “The sample 
of the oil that Mr. Phillips used was furnished by 
you to Mr. Chapman, representing the plaintiff, from 
this eight ounce bottle that contained the kerosene 
with which Mr. Phillips did his experiment: is that 
COmnect: ) 

A. That 1s corpeet 

X-Q. 50. And what personal knowledge have you 
of where the contents of that eight ounce bottle came 
from immediately before they got into the eight ounce 
bottle? 

A. As | have stated twice before, | have no knowl- 
edge of where that bottle that Dr. Phillips used in his 
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experiment in the laboratory in producing the pic- 
tures, came from. 

X-Q. 51. 1am not asking you a word, sir, about 
producing the pictures. | am asking you about the 
experiment that you say you saw. J am going to en- 
tirely confine my question to that, so this question is 
directed to the experiment which you say you saw. 
Now read the witness the question with that explana- 
tion. 

X-Q. 52. (Question read as follows: “The sample 
of oil that Mr. Phillips used was furnished by you to 
Mr. Chapman, representing the plaintiff, from this 
eight ounce bottle that contained the kerosene with 
which Mr. Phillips did his experiment: is that cor- 
PeGiay ==. "And what personal knowledge have you of 
where the contents of that eight ounce bottle came 
from immediately before they got into the eight ounce 
bottle? 

A. I have no knowledge of where that sample 
came from directly before it was put into the eight 
ounce: bottle. 

MR. GARRISON: That is ail. 

(WITNESS EXCUSED). 
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ARTHUR BELLSLEY HACKWOOD, recalled testt- 
fied as follows: 
DIRECT SX POMPNATLON, 
DY Mik. SCOTT: 

Q. 35. You testified this morning that you saw 
Mr. Dudgeon | think, and directed him to draw sev- 
eral bottles of kerosene A‘ from the container at 
the laboratory of the Butte & Superior mill. Et was 
assumed there were five bottles. Do vou know what 
is the fact as to how many bottles there were so 
drawn ¢ 

eo Ue 

O. 36. Aded) Were they identified in any way? 

A. They were all marked and labeled with the date 
that they were drawn. 

©. 37. Wiad whowmarked them. Mar. Dudeeonmos 
you? 

A. Mr. Dudgeon marked then. 

QO. 38. And what became of those bottles ¢ 

A. four bottles were brought down to the labora- 
tory here in the Federal Building, and one bottle was 
kept at the plant. 

©. 39. And who brought them, or in whose charge 
were they brought? 

A. They were in my charge. 

Q. 40. Have you any knowledge that the bottles 
that were finally delivered here were the same bottles 
that Mr. Dudgeon drew: 

A. they were. 
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QO. 41. Were you present in the court room when 


Mr. Phillips performed the experiment with the bar 
mixer, J think, with 25%, of kerosene? 

A. I was. 

Q. 43. What kerosene did he use? 

A. Out of the same bottle that | furnished him 
‘ipstairs to perform his experiment with. 

O. 44. And what bottle was that that you furnished 
him upstairs to perform his experiment with: 

A. A small eight ounce bottle. 

Q. 45. And who filled that small eight ot. 
hottle, and what was it filled from? 

A. J filled it. 1 filled it from one of the bottles 
| brought from the plant. 

Q. 46. Of the kerosene “A’’? 

A. Of the same kerosene. 

Q. 47. And it was from this eight ounce bottle 
that Mr. Phillips used the kerosene for his experiment, 
you say? | 

A. Here in court, it was. 

Q. 48. Who brought that eight ounce bottle down 
from the laboratory? 

me Lb eid: 

©. 49. And did you see Mr. Phillips pertorm his 
experiment ? 

A. I did. 

QM. 50. Did you see him pour the oil or the kerosene 
imo the mixer: 


A. Yes. 
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Q. 51. Was there any marking to your knowledge 
on the small eight ounce bottle of kerosene? 
' A. Why yes it was tnarked “héresenc.” 
Q. 52. And who did that? 


A. | did when | filled the bottle: [ marked it 
“kerosene: ” 

©. 53. Was there avy other kerosene around, the 
Post Office laboratory at that time? 

A. Werosene—The other bottles of that—from the 
same container, representative samples. 

©. 5% ‘No other kerosene except this kerasenc™ Ay 
that vou brought down in the four bottles * 


©. 55. Is "eat bottle Still im existence, River 
ounce bottle bearing that marking? 
a estes hege. 
Q. 56. Have you it with vou: 
A. Ne. | haven't got it; T can send up and get it. 
It is in the same box. Mr. Dudgeon can get it. 
Q. 57. What about the eight ounce bottle; where 
-has that eight ounce bottle been since Mr. Phillips 
igeecl it 7 
A. It has been im the laboratory all the time since 


we took the stuff back upstairs after he finished hi- 


experiment. 
MR. SCOTT: You may cross examine while we 


are waiting for the bottle. 
MR. GARRISON: Do vou want to put the bottle 


i 
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NMR. SCOTT: I will just produce it; | don’t think 


there is any use in putting it in. 


Ress BNAMINATION, 
BY NUM GAUSS ON : 


X-Q. 58. Now, Mr. Hackwood, how long before 
Mr. Phillips did his experiment in the court had you 
brought these four bottles that vou speak of. to the 
Federal Building? — 

A. The bottles were brought from the plant on 
April Voth ers to the date 
ments were performed in court, | don’t remember. 

X-Q. 59. [ think it was about the 24th that Mr. 
Phillips testified. 

Ae | 

X-G. 60. What was the size of these battles? 

A. That we brought from the plant? 

X-Q. 61. Yes. 
A\. They were two litre bottles. 


the exact date the experi- 


N-O. 62. And all the five bottles were twe litre 
hottles, were they ? 

“A. Two litre bottles; but only four of therm that 
were brought to the Federal building. 

%-O. 63. There were five iittally ? 

A. Five initial bottles. 

X-Q. 64. And four you brought here? 

A. | UY Ge 

X-Q. 635. And these were four two litre bottles? 


A. Four two fitre bottles. 
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X-Q. 66. And, at the time that Mr. Phillips did 
that experiment the other three bottles were full were 
they, and the other bottle out of which you poured 
the cight ounce contents was full except what you had 
poured out; 1s that correct? 

A. Why, we have run the experimental tests over, 
the experiments we performed for the court, out of 
these bottles in the laboratory. Outside of that they 
were just the same. 

X-Q. 67. That is, they had in them whatever they 
actually had had in them excepting what you had taken 
out to do experiments with, is that correct? 

A. Yes sir. 

X-Q. 68. Now. do you know anything about the 
kerosene oil that was turnished to Dr. Sadtler, per- 
sonally ? 

A. At the plant? 

X-Q. 69. Read the witness the question, | mean 
the kerosene oil that Dr. Sadtler testified that he got 
and which he analyzed? | 

A. JT was not present when he got it. 

X-Q. 70. So you don’t know anything about it? 

A. No. { don't know anything about it. 


RE-DiRECT QA ies A TON, 
bY MR. SGORT: 


R-O. 71. Is this the eight ounce bottle you refer to? 
4. That is thessame bottle, yes, sir 
R-O. 72. Did you say vou marked that hottler 
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A. J marked the label, ves, sir. 


R-O. 73. Do you know, as a matter of fact whether 
that bottle was—contains the same oil that was left 
in it when—after Dr. Phillips performed his experi- 
ment and after Mr. Dudgeon gave the sample to the 
Minerals Separation representative? 


A. it should be. 


R-Q. 74. You don’t have any knowledge of its be- 
mg changed? 

A. No knowledge of its being changed. There was 
only the three keys to the room and nu one got im 
there that I know of. 

MR. SCOTT: That is all. 


we Ss EXCUSED. 


MR. SCOTT: Our case will be closed with the ex- 
ception of some reports of assays of demonstrations 
which I submitted to Mr. Williams this morning and 
in regard to which I have not heard from him as to 
his wishes. 

MR. WILLIAMS: If you will strike that out, and 
Strike that out.) vill admit it 

MR. GARRISON: The defendawt desires mem 
stipulate and I do so, that the sample of the kerosene 
oil used by Dr. Phillips was furnished to Mr. Chap- 
man, as the witness says it was. 

MR. SCOTT: I offer in evidence report of opera- 
tions of the miniature flotation plant that was exhibited 
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to the court in the grand jury room. The parts that 
| have marked off are taken off by stipulation. 


The report was adniutted in evidence marked 


DEFENDANTS EXEBIT 302. 


MR. SCOTT: And J offer in evidenee a report 
giving a screen analysis of the material treated at the 
Butte & Superior mill on April 29th, 1917, being upon 
the occasion of the inspection of the mill by the repre- 
sentatives of the Minerals Separation, Limited. 


Said report of screen analysis was admitted in 
evidence marked DEFENDANT’S EXHIBIT No. 
303. 


MR. SCOTT: 1 offer MP *vidence report, dieic 
assay results of several tests performed by Mr. B. 
H. Dosenbach, the tests being designated, Everson 
test No. 30, Everson test 31, Kirby test No. 32, Butte 
& Superior alternate Cattermole and patent in suit, 
Test No. 33; Butte & Superior test No. 36. 


Said report of assay results admitted in evi- 
dence marked DEFENDANT’S EXHIBIT No. 
304. 


MR. SCOTT: I offer in evidence a report entitled 
the result of the experiments performed in court as 
testified to bv B. H. Dosenbach, test No. 34. This 
is a test in the Janney flotation machine. 


Said report admitted in evidence marked DE- 
FENDANT’S EXHIBIT No. 305. 
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MR. SCOTT: [ offer in evidence three photographs 
of the miniature flotation machine which was exhibited 


in the grand jury room. 


Said photographs were admitted in evidence, and 
marked DEFENDANT’S EXHIBITS 306, 307 
and 308 respectively. 


MR. SCOTT: | wouid like the record to show 
that this bottle of oil is offered for inspection of the 
plaintiff, and will be offered in evidence if they so de- 
sire. 

eLR. GARRISON: 1 can see no relevancy in that 
vifer. Jt is admitted that whatever Dr. Phillips used 
was furnished to us. The utmost that their witness 
has said was that it caine out of this bottle. { see no 
reason why we should be burdened with the bottle as 
an exhibit. 

THE COURT: There is nothing for the court to 
Body. ) 

MiG en ISOR Well, I object. 

MR. SCOTT: 1 offered it conditional on your 
requesting it. 

MR. GARRISON: Weill, I will relieve the court 
by stating that I don’t request it. 

THE COURT: Very well. Does that conclude 
the defendant’s case? 

MR. SCOTT: Defendant’s case is concluded. 


MR. KENYON: Before defendant’s case is con- 
cluded I wish to offer an exhibit which is connected 
with defendant’s case. Counsel asked plaintiff’s ex- 
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pert witness, Mr. Wiggin, to produce certain tabula- 
tions and figures and I now produce them in his be- 
half, and he is in court to explain them if desired; 
namely: a copy from the daily records of the reagent 
consumption in the copper sand, copper slime, and zinc 
ore concentrators, for the months of January, Febru- 
ary and March, 1917, in the Washoe plant; also copy 
from the same source of the daily records of the copper 
contents in the current mill slime, that being the only 
record the witness could get. Also three tables giving 
the aggregate or average reagent consumption and sul- 
phide contents of the ore in the three concentrators 
for the months of January, February and March, 1917. 

These are offered in evidence with consecutive ex- 
hibit numbers. 


Tables adinitted in evidence and marked 
PLAINTIFF’S EXHIBITS 309) 3103S it Sr 
313, SIERRanid Silt 


MR. SCOTT: There is one thing I forgot; I calcu- 
lated to recall Mr. Wicks to show how a discrepancy 
arose on his figures. 1 would like to recall him now. 

THE COUR Ta ery well. 
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FRANK R. WICKS, recalled in behalf of the defend- 
ant in sur-rebuttal, testified as follows: 


DIRECT EXAMINATION, 
less Eee co) SO ae ie 


©. 1. Nr. Wicks, have you examined plaintiff’s ex- 
hibit 255, being a compilation of figures relating to 
the Chino Company ? 

A. Yes, sir. 

Q. 2. Have you compared it with the report you 
produced, from which the figures are drawn? 

vy YS, 

Q. 3. Now, I don’t think you need put any further 
compilation of the matter in; if you will simply explain 
the relation of plaintiff's exhibit 255 to your compila- 
tion from which the figures were drawn, explaining 
their failure to check up, that will be ail that is neces- 
sary. | 

A. All right. Now, referring to plaintiff’s exhibit 
255, particularly the last line, which is the date per- 
taining to the 18th, 19th and 20th of November, the 
average assay of the tailings as given on that line is 
244, which is taken from exhibit 29. The calucula- 
tion shown on the column just preceding that, calcu- 
lated tailings .489 J endeavored to check that, and in 
doing so | check back on each of the individual days 
on which those were made up, and following out the 
method followed by Mr. Wilding which 1 have des- 
inated as the M. S. method, I found that on the 18th 
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the caluculated tailing would be .27 as compared with 
a tailing shown by the assay of .26. That .26 tail- 
ing may be found on the copy of the monthly state- 
ment that I presented as defendant’s exhibit 230, which 
contains the detail from which exhibit 29 was made up. 
The calculated tailing, following the same method, 
for the 19th of November, would be .265, as compared 
with .29, contained in the regular sheet; and for the 
20th it will be .14 calculated tailing, against .17 assay; 
so that the check all through there for those three days 
is remarkably close. 

Then in checking back to endeavor to locate the dis- 
crepancy 1 found that the average concentrate assay 
as shown on exhibit 29 for November 18th, 19th and 
20th, which is 29.28 per cent copper on exhibit 29 
—that a recalculation of that figure from the individual 
assays shown on exhibit 230 shows that that 29.28 
should have been 29.78, cvidently a typographical 
error. It appears very small, but yet it completely 
alters the calculation of the tailings shown by Mr. 
Wilding on his exhibit 255, and { do not see how he 
could have failed to find that if he had gone through 
these figures because he had my exhibit 230 before 
him several days before this was presented. But, 
any way, a recalculation of that tailing based on the 
correct concentrate assay shows that, following the 
M. S. method, that calculated tailing should be .233, 
as compared with an assay given in the following 
column of .244, which is remarkably close. Now, of 
course, changing that concentrate assay there from 
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29.28 to 29.78 changes the recovery a little, but the 
change is only from 98.437 to 98.423, which is prac- 
tically nothing. The change in the calculated assay, 
which Mr. Wilding has shown as 96.84, then becomes 
98.49, which has to be compared with 98.42. Now, 
that takes care of that. 

Now, in the case of this whole statement [ should 
say that it shows that the concentrate shown under 
the heading of flotation concentrate ton on exhibit 
255 prepared by Mr. Wilding, are not actual weights, 
and to verify that I would refer back to my testimony 
covering that matter, which is page 371 of the trans- 
cript, question 599. This refers to the methods of com- 
parison between the actual dry weights and the theo- 
retical amounts of concentrate produced by the various 
plants. I would also refer to page 346, question 474. 
| think that is the right number, but the book I took 
that from was not numbered and I am not exactly 
sure that that was the question. But on page 346, 
anyway, where I show that the concentrates were 
all mixed in the settling system before they were 
weighed, so it is necessary to take the theoretical 
amounts from the various plants as the actual figures, 
because there is no way of obtaining actual dry 
weights by the—of the individual flotation plants. 
Anyway, they are close enough for an average for 
the calculations that we have to make at the plant. 

Now, there ts just one other thing. Mr. Wilding 
by exhibit 255 made some calculations based on the 
cost of smelting the concentrate and the cost of con- 
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centration and so on, and he based that on the cost 
per ton. Now, the cost per ton for ordinary mill work 
is close enough for approximations of some things 
all the way, where the material considered is approxi- 
mately of the same character throughout. But the 
cost per ton on comparisons of material that are quite 
unlike .leads to erroneous conclusions. Wherever ac- 
curate work is necessary we always base our figures 
on the cost per pound of copper, because the cop- 
per is what we have to sell, and the cost per pound and 
what we get for it is really the most important thing 
about the plant. Recalculating the figures shown on 
exhibit 255 and basing it on the pounds of copper 
contained in the material treated, which after all 1s 
the most important thing, | have prepared another 
exhibit showing the pounds of copper in the tailing 
per pound of copper in the heads. I should refer to 
the loss of copper in the tailings per pound of copper 
in the head, about the middle of the exhibit. There 
15 the calculation of the number of pounds of copper 
actually lost in the tailings per pound of copper in the 
heading, which is the unit that it is most important 
to figure on. And then in the column following that 
it is the value of that at twenty cents per pound, the 
price which Mr. Wilding assumed. Then I left the 
smelting charge as Mr. Wilding assumed it, at $6.00 
per ton, and the total as he left it, and then I figured 
that in the cost of smelting per pound of copper in 
the headings. Then I calculated the cost of the oil 
and the cost of the reagent and added that to the 
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value of the copper, and in the third column at the 
end I showed the total cost of oil, reagents and the 
value of the copper lost in the tailing, and all figured 
back per pound of copper in the feed, and I found 
that instead of the tremendous difference shown by 
Mr. Wilding in the column corresponding, that the 
figures are very nearly the same cost throughout, but 
what little difference there is is really in favor of the 
days on which we used the large quantities of oil. | 
think that completes the explanation. 

Q. 4. You said, Mr. Wicks, that the weights were 
derived from the daily calculations by the foreman, 
did you not? | 

me «Yes. 

QO. 5. Will you state how the assay figures are 
derived? 

A. Well, the assays are actual assays of the samples 
tawen for tue) day or tather for ach of thé the. 
shifts for the day. 

©. 6. What J] was trying .to get at is is your 
assay applied to the concentrates made during the par- 
ticular period that the assay covered? 

A. Yes, sir. 

Q. 7. That ts, if you have an assay that you might 
call a composite assay, is that applied to the product 
of January Ist? 

A. That is applied to the product of January Ist. 
yes. 

©. 8. For what purpose, for the purpose of find- 


ing the amount of the concentrate ? 
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A. For determining the actual quality of the work 
that weenie doing and from those assays to get the 
tonnage of the concentrate which is calculated in this 
case: 

QO. 9. Referring to this tabulation which you have 
been looking at how do you get that figure “assay per 
cent copper,’ which is in the second colunm for the 
titird quarter of 19167 

A. In the cas@ of the third quarter of 19)7Guinia- 
i calculated av@érage for the 92 days of tite quartt: 

Q. 10. Just one composite assay apphed to the 
whole period? 

A. No, that is a caleulation uf the daily assays and 
they are averaged up geometrically. 

QO. 11. And how about the tonnage, 6804 for the 
samc perigdsine thirdagmanrter ct 191G2 

A. Well, that 6084 tons represents the arithme- 
tical addition of the calculated quantities for each 
day. We have always recognized that that was not 
absolutely accurate, because of the calculation. For 
instance, if we take the average assays for the month 
and the calculated tonnage of concentrate from that, 
it does not always agree exactly with the arithmetical 
additions of the individual days, but saving confusion 
ii our figures we always take the arithmetical addi- 
tion of the individual days. This discrepancy is some- 
times one way and sometimes the other, but it is not 
important in our work. 

MR. SCOTT: [ would hike to offer this tabula- 
tion that the witness produced, entitled ‘Minerals 
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Separation, Limited, vs. Butte & Superior Mining 
Company, referring to defendant’s exhibit No. 29, 
Chino Copper Company, retreatment of vanner con- 


Centrates.” 


Said tabulation was admitted marked DE- 
Pere S EXHIBIT 316. 


CROSS EXAMINATION, 
Be wR. KENYON: 


b-@) '2. Keferrme to plaintiffs exhibit 255 amis 
Mr. Wilding’s figure correct in the third column of 
that exhibit for “Contents. Pounds of Copper in the 
Elcacimas” ° 

A. Yes. sir, | find that correct. 

X-Q. 13. You have made a correction in the sixth 
coummn headed. “Assay of Copper Flotation Concen- 
trates,’ changing that figure in the last column from 
29.28 to 29.78, as T understand you? 

A. Yes, sir. 

X-Q. 14. What change will that make in the next 
succeeding figure in that line, namely, “Contents, 
Pounds of Copper, Flotation Concentrates” ? 

A. That changes the pounds of copper in the 
concentrate from 111,264, shown by Mr. Wilding, to 
113,164. 

X-Q. 15. How will that change the figure under 
the heading “Tailings. contents pounds of copper, 
by difference’? 
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A. Mr. Wilding shows 3629. and 1 pet 1729. 

X-Q. 16. By subtracting what from what? 

A. By subtracting the figure shown in the third 
column from that shown in the seventh column. 

N-Q. 17. And referring to the colunm “Loss of 
Copper in Tailings per ton of the ITleadings, Pound” 
and the last figure in that column what change will 
that require in that figure which is 6.47? 

A. Well. | figured that back instead of in loss 
ai copper per ton of heading, [ figured it back in loss 
of copper per pound of copper in the heading. 

X-Q. 18. Well. | asked you what change that would 
wake in the figure 6.47, which indicates the loss ot 
copper in tailings per ton in ton of heading? 

A. ‘[laat ean Be easily calculated. 

X-Q. 19. Please do so. 

Ae That would be 3.08 mstead of 6147. 

X-Q. 20. What change will be required in the next 
column, being the column “If One Pound of Copper 
in Concentrate be Worth 20 Cents Net to the Mill’? 

A. You are referring to exhibit 255° 

K-O. 21. “Yes. 

A. That would be approximately .616. 

X-Q. 22. What change, 1f any will be iavolved in 
the second coluinn after that headime “Cost of Smelt- 
ing Concentrate, Total”? 

A. | left those figures just as Mr. Wilding showed 


®-©. 23. They ar’ comech arene 
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A. | am not certain as to just what the smelting 
charge is, but Mr. Wilding assumed $6.00 per ten 
and J left it that way. 


X-Q. 24. That is a fair amount? 


A. I believe it is approximately right, but | am 
not sure as to the exact figure. 

X-Q. 25. That is for hauling and treatment, is it? 

A. That is what it is headed in this exhibit. 

X-Q. 26. That is what you mean when you say it 
is a fair figure? 

A. Yes, [ believe it is approximately right. 

X-Q. 27. Then what change will be required in 
the next two columns here, “Cost of Concentration per 
Ton of Heading”? 

A. There will be no change in that per ton of 
headings in Mr. Wilding’s statement. _ 

X-Q. 28. But the second of those two columns? 

Pe tomate you referring now, “Cost of i@ou- 
CEMuitie: @ 

RIO Ze “Cost of Concentration” and the second 
column headed “Cost per ton of heading, including loss 
in tails and cost of smelting’? 

A. Well, in those figures there, | simply excluded 
those figures from my calculation and recalculated on 
my basis of cost per ton of copper in headings because 
[believe thaigisemione accurate. 

X-Q. 30. Well, in this again, the only change 
required would be that the figure $1.294 should be 
changed to $.616, isn’t it? 
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A. No. I went back and took ‘the actual cost of 
oil from our statement, and applied that under the 
heading of cost of oil per pound copper in the head- 
ings, in exhibit 316. | failed to find that difference 
of 15 cents per ton increase m the cost of oil. There 
is an actual increase all right, but it don’t figure quite 
that amount. 

X-Q. 31. That figure 15. as explained by Mr. Wild 
ing is not only the cost of oil, but the additional cosi 
occasioned by the use of that additional oil. Js not 
that about a fair estimate per ton of heading? 

A. Well, there is no additional cost due to the 
large quantity of oi] other than the oil itself. 

X-Q. 32. Tsnt that aepretty fair estimate pemiren 
of heading? 

A. Well. [| figure it to be about 6 cents as near 
as | can figure from these statements. 

X-Q. 33. Won't you pléase consider that “pretiv 
carefully, @is the discrepancy seems to be, to ing, come 
siderable? An estimate of 15 cents 1s given as a con- 
servative estimate by Mr. Wilding. 

A. Upon what did he .base his figures? | can 
sive you the total cost 1f you wish, and then we can 
figure it from that. The total cost of the oil for the 
three days, November 1&th, 19th and 20th, was $206.2), 
which is 90 cents a ton. The total cost of oil, for Oc- 
tober was $2615.00. Yes, that 1s 28 cents a_ ton. 
There is more difference there than | thought. 

X-Q. 34. What is the additional cost of oil per ton 
of heading? 
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A. In this case it would be the difference between 
28 and 90 cents, 62 cents. 


X-Q. 35. And the 62 cents per ton of headings ts 
correct, instead of 15 cents per ton of heading? 


A. Yes, in calculating [| pointed out wrong. 


X-Q. 36. Are you quite sure you are correct now? 

A. | believe that is right. 

he@e 3/7. THE COURT: Let me understamamtins 
exhibit 316. Total cost of oil per pound of copper in 
the heading, does it mean that on these three days your 
oil cost you nearly four and a half cents on the copper? 

A. Nearly four and a half cents on the copper. 

X-QO. 38. THE COURT: For every pound of 
copper ? 

A. For every pound of copper: unless these figures 
are wrong, and I belteve they are right. That is 
typewritten wrong; that should be .00446. Mr. Scott, 
have you my original figures on that that | handed 
you with this exhibit? Well, then, that figure under 
“Cost of concentration, cost per pound of copper in 
the heading.” the last line should be .00446. 

N-QO. 39. Instead of .04467 

A. Yes. It does not affect the total shown in 
that second column from there. 

X-Q. 40. Now, Mr. Wicks returning to plaintiff’s 
exhibit 255 and to the double column headed “Cost of 
Concentration” in the last line, as [ understand you. 
the figure 15 should be 62 in the first column, “A.” plus 
62, for the extra ail? 
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A. | shall have to recalculate that now; yes, that 
is approxinately tight. 


X-Q. 41. Now, in the second, the broad column 
there, the last entry should be A, plus 0.62, should it? 


A. Well, that 1s a entirely erroneous column. It 


is absolutely unjust to figure on that basis at all. 


X-Q. 42. Please answer the question. 

A. 1 haven't caletilated it. 

X-Q. 43. That figure, which is intended to be a 
repetition of what is shown in the preceding column, 
vou have corrected that to A plus 62, and the repeti- 
tion should equally be A plus 62, should it not? 

A. {have no doubt but what that is a proper figure. 

X-O. 44. Now, take the next figure, the next figure 
is 1.294 and was taken from the fifth preceding col- 
umn. 1.294 which you have corrected to .616 now 
will make tlvé@ correction of this column .616, the last 
tigure, plus 2.032, was taken from the second preced- 
ing column which you have said was substantially cor- 
rect. The addition there should be equally A plus 
—how much, as so corrected? 

A. That would be A plus 3.268 instead of A plus 
3.476. 

X-Q. 45. | observe from the second column of that. 
of this exhibit 255, that the grade of the headings 
on that three days, November 18th, 19th and 20th, 
1916, was distinctly higher than during the other two 
periods ¢ 

A. Yes, sir. 
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X-Q. +46. Then that is to say there were more 
pounds of copper in each ton of heading that went to 
ere! Seattle 

A. Yes, sir—not that went to the mill—that went to 
this plant. 

X-Q. 47. That went to the flotation plant. There- 
fore, when you divide the total cost of treating that 
tonnage by that large number of pounds in about 
the ratio of ten to seven ou would get an apparent 
cost that was less, although the actual cost of treating 
the same tonnage would be more; is that correct? 

me ves, sir; that is a little coniused. VWiay d)ask 
you to state it another way? 

X-Q. 48. You ask me to state it another way? 

A. I don’t understand it as you stated it. 

X-Q. 49. Is the cost determined by. the number of 
pounds of copper in the headings or by the number of 
tons of ore in the headings that you have to treat? 

A. The cost is largely determined—largely de- 
pendent upon the number of pounds of copper in the 
headings, yes sir. | 

X-Q. 50. THE COURT: What does your oi! cost 
ordinarily ? 

A. The two oils that we used there at that time 
cost us 32 cents a gallon for one and 5% cents a gallon 
for the other. 


X-O. SL COURT: Is taint 
A. This is a mixture; yes, sir, and I gave Mr. Wil- 


hams the exact number of pounds of oil that we used 
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on each of the days under discussion. | have the record 


here so that we can repeat it 1f you wish. 
THE COURL: Dietisihevalian® it. . 


X-Q. £2. MROKRENYON: [| can understand. hia 
Wicks, that for the purpose of determining profits it 
might be proper to divide the full cost by the number 
f pounds of copper in the heading, but for the purpose 
of comparing a metallurgical operation, the cost of 
‘reating your ore at different periods where the grad¢ 
rf the heading is varied, isn't it a fairer operation to 
consider it from the poimt of view of the tonnage of 
he headings? 

A. No, | dont think soja Kenyon, Secatsemiin 
uaterial that contains the heading? percentage of cop- 
er always costs us more money to treat. 

X-Q. 53. Per ton of head, or per ton of copper? 

A. No, per ton of headings in the copper, costs 
1s more when there is more copper in the headings; 
n other words the cost varies more nearly directly as 
he assay of the heads, or the pounds of copper in 
the heads, than it does on the basis of the tonnage. 

X-QO. 54. And is this an instance where the higher 
rrade of the headings made the treatment cost you 
nore? 

A. Yes, the higher grade of the headings here 
‘equired more oil, which of course added to the cost. 

X-Q. 55. In the ratio of seven to ten? 

A. Approximately, although not exactly, for per- 
1aps the oi] mixtures were not quite alike. 
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X-Q. 56. In view of this difference that you have 
spoken of in the cost of treating the headings, that 
are higher grade, as compared with the headings that 
ace lower in grade, do you regard it as a proper 
comparison when you are comparing a metallurgical 
operation with another metallurgical operation to 
select periods where the headings were so distinctly 
and radically different as in this case? 

A. Where the headings are radically different, it 
is the only method that I know that is accurate. 

X-Q. 57. In these operations on these three days 
for every ton of heading that went into the flota- 
tion, 3.8 pounds of copper were lost as compared 
with 2.62, and 2.10 in the two earlier periods. That 
is correct, 1s 1t7 

A. Yes, sir, that is correct. 


/ WITNESS EXCUSED. 


MR. SCOTT: I think our case is closed, now, 
your honor. 

MR. WILLIAMS: I wish to offer in evidence 
table of the assays of the plaintiff as to the product 
obtained in the operation of the Butte & Superior 
miniature plant. 


Said table of assays was admitted in evidence 
and manceds PILAINTIFE’S FXCERIET Tao. 


MR. WILLIAMS: 1 also offer in evidence a table 
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xf assays as to the tests made in the course of the 
sxperiments made in court by Mr. Higgins. 


Said table of assays was admitted marked 


PLAINITEE’S Sa Raa Shs. 


MR. WILLIAMS: The usual stipulation applying 
© all these assayspltat they are to be recermedmia 
evidence with the same force and effect as if the wit- 
ness who made the assays appeared and testified. Now, 
{| have some photographs of pages of Ure's dictionary 
to offer in evidence and we will not be able to do that 
until tomorrow, but that is purely a matter of form. 

THE COURT: This exhibit 316, do We Ute 
stand Mr. Wicks to say that these oi! mixtures were 
all thé*same those three days’ 

MR. SCOTT: 1 will have to ask, your honor. 
MR. WICKS recalled, testified as follows: 


DIRECT EXAMINATION, 
BY tee Seon |’; 


QO. 5&8 THEE COURT: I was asking if you had 
testified your oil mixtures were the same on this ex- 
hibit 316. 

A. | gave Mr. Williams the oi] mixture that was 
used on these individual days. J don’t think that { 
gave him the exact oi] mixtures that were used during 
the third quarter and during October. 
©. 59. Weill, were they thegeqmuied 


oe 
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A. They were the same oils, but the proportions of 
the different oils varied from time to time. 

MUR. KEEORe Can you give that to us now 

A. Yes, Sir. 


Q. 60. Please give that to us now, from the record. 


MR. WICKES, Recalled, testified as follows: 


DIRECT EXAMINATION 
ise SOR. SCOTT: 


Q. 61. What months are you giving for us now? 

A. I have July and August and September, con- 
stituting the third quarter of 1916. Now, I haven't 
these figures totalled up: [ have them for each in- 
dividual day. 

QO. 62. Well, read off some representative days? 

A. How do vou wish me to give them to you? 

OmGs. Well, Siamt Om the first of the month. 

A. On the first of July we were using Lewis cre- 
osote and Jones— 

QO. 64. MR. KENYON: Can't you tabulate that for 
“us in some convenient wav and then put it in after- 
wards ? 

THE COURT: All that the court wanted to know 
is—you were using a much cheaper mixture for those 
three days as I understand it? 

THE WIMSNIgSS: Yes, sir. The Jones oil costs 
only five and a half cents a gallon, and the Barrett’s: 
No. 4 oil costs 32 cents a gallon, and then the propor- 
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tion of those two oils 1s changed from time to time 
hack and forth, according to the conditions required in 
the plant. [ notice back in July that we were using 
what is called the Lewis’ creosote, but it is practically 
the same as the Darrett creosote: it comes from a dif 
ferent place, but it serves the same purpose. 

This COURT: @ had only wored from his temnes 
that it must be mmueh cheaper, and 1] wanted to be 
sure. 

MR SCOTT: Mc caff atake a tabulation and pre 
sent it afterwards. 

PRLE COURT: Goes that cléte tht came, ahdamec 
vou reddy Tar the ar@umenit ’ 

MK. GaVRRISON: TF vour honor pléast, on be- 
half of both sides [— desire to subint to your honor for 
your approval, if you do approve of it, the method in 
which counsel would like to dispose of this case. With 
your honor’s permission we would like to adjourn now 
antil tomorrow morning, so as to enable each side to 
fawe we imtéreenie inc tt Prepare Bien 
urements. and we would then like, imstead of 
navine the 13 hours which we had previously 
agreed upon, being three court days of five hours each 
o dispose of ‘the case in two days of six hours each, 
sitting from 10 to one and from two to five, and di- 
viding those 12 hours equally between us. Does that 
neet with your honor’s approval? 

VAE COURT: Tt eth sid@ are aoe ii ice 
sfactory to the court. 

MR. GARRISON: | desire to give notiee to court 
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and counsel on the other side—at the time that we 


piceced ther question of the clfect of the Elyde We 
cision upon this case, we had hoped that it could be 
segregated and decided without the necessity of going 
into the merits of the case. Our hope was—I am 
rather inclined to think it was never more than a pious 
hope—that we could get your honor to decide that point 
time tsemecpayarely, so that, if itewas 1m Our Edvom 
we need not go into the other evidence, which would be 
otherwise necessary. Your honor, with entire pro- 
priety, it being entirely a matter of discretion, deter- 
mined that it would be the proper way to have the en- 
tire case tried upon the merits, and your honor has re- 
served for final consideration the question of res ad- 
judicat¢a. We determined, under those circumstances, 
to abandon the point of res adjudicata, and have this 
case entirely decided upon the merits. I therefore now 
give notice to the other side that we abandon the 
charge of res adiudicata. 

MR. KREMER: Thank you. Judge. That relieves 
me. | think the arguments.may be considerably short- 
ened. 

geile @OURT: let the record shom the statemena 
of counsel. 

MR. GARRISON: Yes, sir, it was made for that 
purpose. 

TH COU! > \ ou spoke Once abont desinine aia 
the court should go out and look at these plants? 


MIR. SCOTT: Would it be agreeable to the court 
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tio go? It would be agreeable to me to have the court 
go this afternoon, 

Thee eCOURT: Dm you still desire mm? “Doman 
think it will aid us in arriving at a conclusion in this 
case? If vou do, the court 1s willing to go. 

MR. SCOTT: That is my state of mind, your hon- 
or. | really: feel that we have talked so much about 
these matters and have shown little miniature plants to 
the court, that 1f the court has actually seen the opera- 
tions | Thank it will be Helpful. 

MR. GARRISON: | would like to have your honor 
see the Timber Butte plant too. That is within easy 
automobiling distance. We wall, of course, furnish 
cars. [| suppose both sides cought to join in that so 
there will be no question about it. 

MR. SCOJTDT: Gertamiy. 

MR. GARRISON: Jt will not require but a very 
limited Witne to take Them beth in: it can be readily 
done in the course of the afternoon, before dinner time. 

TBE COUR: Avery well. The court is willing 
to ga, 

WHEREUPON an adjournment was taken 
vititi] “Mednesday.’ May 16th, 1917, at 10:00: a. m. 


— 


